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ARTERIAL HYPERTENSION — ITS NATURE AND TREATMENT * 


IRVINE H. PAGE, 


Introduction 

We are now becoming aware that the 
incidence of hypertension increases as 
the life span is prolonged. The serious- 
ness of the situation has only been recog- 
nized in the past few years and even this 
recognition is limited to a well informed 
few among the medical profession and 
the laity. The term “hypertensive vascu- 
lar disease” is broad and inclusive, and 
means a State in which arterial tension is 
increased over long periods of time and 
one which is usually associated with pre- 
mature damage to blood vessels and to 
the tissues and organs they supply. It 
has no etiologic and often little physio- 
logic connotation. 

Any reasoned study leads at once to 
the conclusion that arterial hypertension 
is not a specific disease process but that 
a variety of different abnormal causes 
and mechanisms can increase systolic and 
diastolic arterial pressures. We find it 
convenient to classify cases of hyperten- 
sion into two major groups. The first 
includes those in whom the underlying 
abnormality is either known or surmised. 
Unfortunately, the second includes the 
majority of patients, in whom the nature 
of the process is not understood and 
whose disease is therefore termed “essen- 
tial hypertension”. 

Classification 

Hypertension of known origin can be 
sub-classified as (1) of central nervous 


* Abstrated' from the first annual Maurice Oppen- 
heim Memorial Lecture of Alpha Rho Chapter 
of the Phi Lambda Kappa Fraternity delivered 
at Mt. Sinai Hospital of Chicago on May 5, 1950. 

** Director of Research, Cleveland Clinic Founda- 

tion, Cleveland, Ohio. 
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origin, as perhaps in porphyria; (2) of 
eardiovascular origin, as in arterioscle- 
rosis of large vessels and coarctation of 
the aorta; (3) of endocrine origin, as in 
adrenal pheochromocytoma or in Cush- 
ing’s syndrome; (4) of renal origin as in 
glomerulonephritis and pyelonephritis. 


Attempts have been made to read into 
hypertension of unknown origin an etio- 
logic classification which follows some- 
what similar lines. This is obviously un- 
justified. But we do find value in esti- 
mating in every patient the separate 
contributions of the nervous, cardiovas- 
cular, endocrine and renal systems to the 
clinical picture, even if we do not accept 
any of these as of primary etiologic sig- 
nificance. Insofar as a contribution can 
be assessed and its activity alleviated, the 
hypertensive process will be relieved. A 
specific syndrome can be separated out 
from essential hypertension, the “hyper- 
tensive diencephalic syndrome’, in which 
the neurogenic contribution is unmistak- 
able. The estimation of other factors is 
more difficult since it demands a search- 
ing evaluation of the patient as a whole. 
Such an examination may uncover latent 
primary genetic factors such as unsus- 
pected pyelonephritis, pheochromocytoma 
or arteritis, adrenal tumor or cortical 
hyperplasia. The examination must in- 
clude more than a casual history taking, 
a cursory physical, routine urinalysis, 
electrocardiogram and a quick look at the 
fundi. 


Essential hypertension is characterized 
by persistent elevation of systolic and 
diastolic arterial pressures. In its earliest 
stages the elevations of arterial pressure 
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are transitory and subside promptly on 
rest. In its later stages arterial pressure 
elevations are more severe, more lasting, 
more resistant to minor modes of treat- 
ment. Finally the levels of pressure tend 
to stabilize at high levels. At any stage 
in the disease, but more commonly during 
the phases of persistent elevation of pres- 
sure, there appear evidences of advancing 
arteriolar sclerosis which are reflected in 
damage to the brain and in lesser degree 
to the retina, kidney, and other vascular 
beds. With these go signs of damage to 
the function of the myocardium. 


The hypertension of aortic arterioscle- 
rosis is of particular significance in con- 
sidering the treatment in hypertensive 
vascular disease. The increase in arterial 
pressure is largely systolic. It is due toa 
failure of the aorta, which has become 
inelastic, to expand and adapt its capacity 
to the blood ejected from the heart dur- 
ing each beat. Consequently, there is an 
abrupt rise in systolic tension in the large 
arteries as blood is forced into them on 
its way to the arterioles. The extent to 
which systolic pressure rises depends 
upon cardiac rate and output and most of 
all on stroke volume. Consequently, any- 
thing which tends to change stroke vol- 
ume or cardiac output tends to have a 
parallel effect on systolic tension. Thus 
it is not paradoxical, but entirely logical 
that this form of hypertension, in which 
the large arteries are least elastic, is also 
the form in which the levels of systolic 
tension fluctuate most widely. Cardiac 
output in intact human beings is pre- 
dominantly under nervous control, but 
varies also with metabolic rate, tissue 
demands and other factors. Therefore it 
is a common experience that mild meas- 
ures such as rest, sedation, and control 
of obesity, which tend to decrease cardiac 
output, often have dramatic results in 
decreasing arterial pressure in elderly 
people. 


Arteriosclerotic hypertension, in con- 
trast to essential hypertension, is a dis- 
ease which begins in middle and old age. 
Usually in the fifties transient increases 
in systolic tension occur, which, as time 
goes on, become persistent. The diastolic 
pressure is little if at all increased. The 
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underlying disease is a general arterio- 
sclerosis. But this disease has a very 
slow rate of progress. Although vascular 
accidents can occur without warning, 
most of these people live to very nearly 
a normal expectancy of life. The treat- 
ment of this condition is basically the 
treatment of old age and of vascular com- 
plications as they appear. 


Pathogenesis 

The basic mechanism of arterial hyper- 
tension lies in arteriolar vasoconstriction 
associated with a sensitively and accu- 
rately associated increase in cardiac ef- 
fort. The heart of the patient labors un- 
duly and tires prematurely but it is the 
load and not the output which has in- 
creased. The peripheral vessels are con- 
stricted, but, thanks to the delicate bal- 
ance of cardiac effort and _ peripheral 
resistance, the blood flow to most tissues 
is not abnormally decreased. In the early 
stage of the process, before it has become 
overladen with the blood vessel destroy- 
ing consequence of high pressure and 
strain, blood flow to the brain and kidney 
are normal, which together account for 
about 40% of the total blood flow to the 
body. Since the kidney is the first organ 
to show excessive arteriolar constriction 
and extensive vascular damage in hyper- 
tension, the methodology of the measure- 
ment of renal hemodynamics provide 
reliable indices to the advance of hyper- 
tensive arteriolar disease. 


Essential hypertension is thus charac- 
terized as a state of persistent increase 
of systolic and diastolic arterial pressure 
with normal cardiac output and with 
widespread vasoconstriction. In its ear- 
lier phases the tissues peripherally are 
normally perfused. Later the adequacy of 
the perfusion decreases because of hyper- 
tensive arteriolar disease. Quite in accord 
with pathological findings the first tissue 
to demonstrate inadequate perfusion is 
the kidney. As such, essential hyperten- 
sion differs remarkably from arterioscle- 
rotic hypertension, in which the hyper- 
tension is largely systolic and the me- 
chanical abnormality is a loss of elasticity 
in the large elastic arteries, principally 
the aorta. 

The malignant phase of essential hyper- 
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tension is a rapidly progressive form of 
the disease which may complicate a more 
benign essential hypertension or which 
may appear as a bolt from the blue. Not 
infrequently, the syndrome of malignant 
hypertension complicates one of the hy- 
pertensions of known origin. It is char- 
acterized by hemorrhagic necrosis of 
arterioles most widespread in the kid- 
neys. The chronic process is reflected in 
the fundi of hemorrhages, exudates and 
papilledema. In the kidney, there results 
hematuria, proteinuria and rapid loss of 
excretory function. As a result, in con- 
trast to the less severe forms of hyper- 
tension where death is usually due to 
diseases of the heart or brain, in malig- 
nant hypertension, death is almost always 
due to uremia. Prognosis is most un- 
favorable. 


In considering the causes of hyperten- 
sion, the greatest contributions of the 
past 20 years lie in the experimental pro- 
duction of hypertension and hypertensive 
arterial disease in animals by provoking 
abnormalities of renal, neurogenic and 
endocrine functions. Renal hypertension 
is produced by any means which alters 
in some specific way the flow of blood 
through the kidney, viz., by partial com- 
pression of the renal artery, or of the 
aorta above the renal artery, or by the 
establishment of a diffuse collagenous 
perinephritis. This may be due to the 
participation of the renal pressor system. 
Briefly, this system consists of an en- 
zyme, renin, contained in the tubular 
cells, which acts on renin substrate, an 
alpha-globulin produced by liver to pro- 
duce a third substance, angiotonin. It is 
clinically important to recognize that 
such renal hypertension as this is inde- 
pendent of renal excretory function even 
in its severe or malignant form, although 
there also seems to be another type of 
renal hypertension which depends on 
suppression of renal excretory function. 
Clinically the two forms probably blend. 
Neurogenic hypertension is produced by 
resection of buffer nerves to the carotid 
sinus and aorta. Unfortunately, this ex- 
perimental disease differs in important 
details from clinical essential hyperten- 
sion. Attempts to establish a closer neu- 
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rogenic analogue by direct intervention 
on higher nervous centers have not as 
yet been reproducibly successful. In the 
endocrine panel, Selye’s production of 
hypertension in rats by administration 
ef desoxycorticosterone and high sodium 
diets suggests a mechanism for hyper- 
tension and nephrosclerosis in Cushing’s 
syndrome. Those hypertensive patients 
who respond to low sodium diets may be 
those in whose disease an adrenal cortical 
disturbance plays an important part. 


Treatment 
1. General Measures. 


The principles of these general meas- 
ures can be summed up as follows: (1) 
cultivating serenity; (2) living a life of 
moderation; (3) coming to terms with the 
inevitable; (4) participating only in those 
affairs which one can influence; (5) avoid- 
ing fatigue; (6) having more frequent 
periods of rest; (7) avoiding obesity; (8) 
avoiding food fads and eating a well bal- 
anced diet in small repasts; (9) selecting 
a physician in whom the patient can 
place full responsibility for wise council. 

Excessive nervousness’ contributes 
greatly towards keeping the blood pres- 
sure elevated. Its control is often a com- 
plex problem. If, as often happens, it is 
associated with the female menopause, 
administration of stilbesterol (0.1-0.5 mg) 
daily with meals may do much to alle- 
viate it. Occasionally it is due to marked 
hyperthyroidism when it should be treat- 
ed as any other case of this disease. 
Phenobarbital (30 mg. t.i.d.) is a useful 
sedative and may be continued for a long 
time if necessary. Psychiatric care has 
its place in the treatment of some pa- 
tients. If hypertension occurs in associa- 
tion with one of those rare diseases such 
as tumor of the adrenal gland, clearly the 
treatment consists in removing the excit- 
ing cause. 


2. Nephrectomy. 


If it is shown that disease is limited to 
only one kidney, its removal has been 
observed in a few cases to be followed by 
the return of the blood pressure to near 
normal levels. The indications for neph- 
rectomy are unfortunately not so simple. 
There is no known method which dem- 
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onstrates that one kidney is entirely 
normal and the other diseased. Reduced 
excretory function in one kidney is no 
criterion of disease. Actually, there is 
no direct relationship between excretory 
efficiency and height of the blood pres- 
sure. Nor is there any clearly defined re- 
lation between hypertension and the 
appearance of the kidney, as demon- 
strated by the pyelogram. Secondly, it 
has been shown in rats that when the 
blood pressure has been elevated for 
months or years, removal of the offend- 
ing kidney is not followed by a return 
to normal. Much the same seems true 
in humans. 


Thus if it is shown by x-ray examina- 
tion or by kidney function tests that one 
kidney is obviously infected and that 
hypertension has developed in the past 
two or three years, and that the other 
kidney seems normal, it is probably de- 
sirable to remove the affected kidney. 
Here the indications are urological rather 
than medical. But if the hypertension 
has persisted for five years or more, if 
there are evidences of arteriolar sclerosis, 
or if the evidence of unilateral disease is 
uncertain, it would appear better to avoid 
the operation. In doubtful cases, a clearly 
positive family history of hypertension 
may be a contraindication since familial 
hypertension is more often “essential” 
than renal. In general, it is wise to view 
nephrectomy aS procedure which 
should be done when removal of the kid- 
ney would be desirable on urological 
grounds. Only occasionally, a patient is 
seen, in whom abolition of the hyperten- 
sion is the prime object of the operation. 


3. Potassium Thiocyanate. 
There are two schools of thought about 
this salt’s value. Many are convinced 
that it has a real place in the treatment 
of hypertensives. It lowers arterial blood 
pressure moderately in roughly 40% of 
the patients and has a mild sedative ef- 
fect if optimal levels of thiocyanate are 
reached in the blood stream. It often is 
a most valuable remedy for intractable 
headaches that afflict hypertensives. 
These appear to be its most special vir- 
tues. 
Its drawbacks consist chiefly of the fact 


Page Four 


that it often causes a feeling of intense 
lassitude. Eruptions on the skin and 
mucous membranes may occur. In older 
patients mental disturbances have occa- 
sionally been encountered. It has been 
not uncommon to see patients who were 
said to respond unfavorably to thiocy- 
anate, but who, when carefully con- 
trolled, showed no toxic signs and even 
a favorable response. 


4. Sympathectomy. 


Dorso-lumbar and splanchnic nerve re- 
section as methods of treating patients 
with hypertension, just as thiocyanate, 
have been greeted with cheers or jeers. 
Fortunately, sympathectomy the 
treatment of hypertension developed em- 
pirically and before hypotheses were ad- 
vanced to explain it. In fact, if it had 
depended on some of them, it might 
never have been practiced. Thus, it has 
been suggested that the effect of the oper- 
ation does not depend on denervation 
of the vasomotor apparatus of the abdo- 
men other than the kidneys but rather 
on the relief of ischemia. In this view 
renal denervation alone should be fully 
effective, whereas it has no effect. Fur- 
ther, the view depends on renal ischemia 
as the cause of hypertension, whereas 
such ischemia is not necessarily present 
either in experimental hypertension or 
in hypertension in human beings. Last- 
ly, the operation only rarely increases 
renal blood flow, which is usually un- 
changed after an otherwise satisfactory 
operation. The fact that renal blood flow 
does not usually decrease after sympa- 
thectomy when arterial pressure has 
fallen, indicates that renal resistance 
must have diminished and, although 
without reference to the hypothesis of 
renal ischemia, it has also been suggested 
that this fact establishes a beneficial and 
specific effect of renal denervation. This 
point of view, too, is defective in that it 
ignores the normal autonomy of the 
renal circulation by which the kidney 
varies its resistance with arterial pres- 
sure in order to maintain as well as can 
be a normal rate of blood flow. There 
is no reason to suppose that this mechan- 
ism is in any way defective in hyperten- 
sives. Indeed, there is good evidence 
from the renal hemodynamic effects of 
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high spinal anesthesia to establish its 
presence and within limits, normal opera- 
tion. The persistence of this intrinsic 
renal mechanism of regulation of blood 
flow after operation can scarcely be at- 
tributed to denervation. Sympathectomy 
only leaves the kidney where it was be- 
fore and its effectiveness in lowering 
arterial pressure is largely extrarenal. 


There is now no doubt that when these 
operations are sufficiently extensive that 
marked falls in both systolic and dia- 
stolice pressures occur in some patients. 
This is most pronounced when the pa- 
tient stands erect. Indeed, postural hypo- 
tension is one of the best indices of the 
completeness of the operation. The 
length of time blood pressure remains 
reduced is variable, averaging from three 
to five years. 


One of the greatest difficulties in the 
application of the method has been the 
inability to find any single or even mul- 
tiple tests which will determine whether 
a favorable outcome is to be expected. 
The hypotensive effect of the administra- 
tion of sodium amytal has been most ex- 
tensively used to ascertain the drop in 
pressure to be anticipated as the result 
of operation. Some believe that when 
an adequate fall in pressure does not 
occur, the likelihood of success is poor, 
but that on the other hand, an adequate 
fall is no guarantee of success. 


The precise mechanism of the action 


of these operations is not clear. It is 
probable that several factors play a part, 
among these being a reduction of venous 
return to the heart when the patient 
stands erect as a result of denervation of 
extensive vascular areas. Besides this 
the denervation of the large splanchnic 
area prevents the normal vasoconstric- 
tion from occurring when the patient 
moves from a horizontal to an erect pos- 
ture. 


5. Kidney Extracts. 

Extracts of kidneys have been pre- 
pared which lower blood pressure and 
cause improvement in the clinical pic- 
ture of patients, but the mechanism by 
which these extracts act is entirely un- 
known. The term “non-specific” hzs 
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been employed to describe these actions. 
This may be true in the _ superficial 
sense of this word, i.e., the lowering of 
pressure is due to an unknown mechan- 
ism set into action by a heterogeneous 
group of substances. Among these is 
fever, but many patients have fever 
without reduction in arterial pressure, 
and a few vice versa. The important 
point to recognize is that if any form of 
therapy will lower blood pressure and 
benefit the patient, it does not make a 
great deal of difference what the mech- 
anism is. 


No altogether suitable extract has been 
prepared to date. There is some evi- 
dence which suggests but does not prove 
some degree of specificity. Kidney ex- 
tracts will reverse the intra-renal hemo- 
dynamic effects usual in many cases of 
hypertension to a more normal one. Fur- 
ther, cardiac output will be elevated in 
hypertensives when the mean pressure 
falls. Work elong this line is still in its 
embryonic stage. 


6. Excessively Low Sodium Diets. 


The use of low sodium diets has re- 
cently been revised but now the restric- 
tion is even more severe, often not more 
than 200 mg. of sodium allowed in one 
day’s diet. This level is extremely diffi- 
cult to attain in most patients and is al- 
together impractical for some. At least 
25% of patients show a significant fall in 
arterial pressure and some feel better. 
Administration of salt in these cases is 
associated with a rise in blood pressure. 
It appears that there is some association 
between the change in salt content of 
the diet and the height of the arterial’ 
pressure in these particular patients. 
Rarely circulatory collapse occurs due to 
severe salt deprivation; hence the treat- 
ment has potential dangers. These can 
be exaggerated because most patients 
who are not in a hospital under rigorous 
supervision do not keep their salt intake 
below 0.5 gms. At best, it seems that 
relatively few patients are benefited by 
drastic salt restriction, but for these it 
may well be worth the effort. 


The use of amberlite resins has been 
suggested as a short-cut to a salt poor 
diet. Oral administration of certain types 
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of these exchange resins should theoret- 
ically remove enough sodium from the 
intestinal juices to achieve the desired 
reduction in sodium balance. It is much 
too early to recommend their general use. 
It is possible that some resins may do 
serious damage by absorption of other 
electrolytes than sodium from the gastr>- 
intestinal tract. 


7. Rice Diet. 


There are few suggestions for the treat- 
ment of hypertension that have stirred 
so much controversy as the rice diet. At 
present it is not possible on the basis 
of published evidence to arrive at any 
considered opinion of its value. 

The rice diet and the sodium depletion 
diet are elike in that each yields about 
2000 calories of fuel value and contains 
less than 0.5 gms. of sodium. They dif- 
fer in their protein content which in 
Kempner’s regime is less than 20 gms., 
and in Kempner’s assumption that other 
foods contain unidentified toxic sub- 
stances not present in rice which embar- 
rass the kidneys. In 1944 Kempner first 
reported on the use of the rice diet. It 
contains 2000 calories, not more than 5 
gms. fat, 20 gms. protein, 200 mg. chlor- 
ide, and 150 mg. sodium. From 250 to 350 
gms. of rice (dried weight) is taken daily. 
All fruits are allowed except nuts, dates, 
avocados, dry or canned fruits or fruit 
derivatives to which substances other 
than white sugar have been added. White 
sugar and dextrose are allowed ad libi- 
tum; on the average a patient takes about 
100 gms. daily but if necessary as much 
as 500 gms. may be used. Tomato and 
vegetable juices are not allowed. Usually 
no water is given and the fluid intake 
is limited to 700-1000 cc. of fruit juices 
per day. Supplementary vitamins are 
added — vitamin A, 5000 units; D, 1000 
units; thiamin chloride, 5 mg.; riboflavin, 
5 mg.; niacinamide, 25 mg.; calcium pan- 
tothenate, 2 mg. Some form of iron is 
desirable. Rest in bed is not desirable. 

It is my view that the rice diet de- 
serves much more careful study before 
its wide popularization by some of the 
leading clinics in the country. Our stud- 
ies strongly suggest that the rice diet is 
essentially a low sodium diet. When 
blood pressure falls during its use, the 


Page Six 


addition of salt again raises the pressure. 
It must be emphasized that this pro- 
cedure is still in the investigational stage. 
The effects of the weight loss due to the 
diet has not yet been adequately evalu- 
ated. European experience during the 
war would suggest that these play a 
much more important part in determin- 
ing the decrease in arterial pressure than 
Geprivation of animal protein and pro- 
vision of protein of Vegetable origin. 


8. Rutin. 


The clinical usefulness of rutin seems 
to lie in its similarity to vitamin P or 
hesperidin. It is believed by some to be 
useful in “increased capillary fragility” 
in hypertension, in retinal hemorrhage, 
apoplexy, pulmonary hemorrhage and 
drug reactions. The effects of rutin can- 
not be adequately studied because of the 
wide variability of the results of the var- 
ious tests of capillary fragility. Careful 
studies show that rutin has no significant 
effect on the hypertensive process. Next, 
rutin was used in the hope that cerebral 
hemorrhage might be avoided on the 
theory that hemorrhage is due to capil- 
lary bleeding but there is no cogent evi- 
dence in support of this theory. Clearly, 
the widespread sale of rutin by drug 
houses on the basis of published evidence 
‘was most unwise. Unless better evidence 
is forthcoming, rutin has no place in the 
management of hypertension. 


9. Bacterial Pyrogens in the Treatment 
of Malignant Hypertension. 


Daily administration of concentrated 
bacterial pyrogens, over periods of weeks 
or months often causes remarkable clear- 
ing of the pathological changes in the 
eyegrounds of malignant hypertensives. 
Arterial pressure is reduced and _ papil- 
ledema and retinal exudates disappear 
with this treatment. Improvement is 
also noticed in the electrocardiogram and 
the heart size diminished. Except for 
persistent elevation of arterial pressure, 
remissions last for an average of two 
yeers. The greatest drawback to this 
treatment is that tolerance to the pyro- 
gen usually appears in 5 to 19 weeks 
after which arterial pressure usually 
rises to control levels but without re- 

(Continued on page 24) 
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THE STRUCTURE OF THE LIVER OF CYCLOSTOMATA * 
HERBERT BENGELSDORF, B.A.** and HANS ELIAS, Ph.D.*** 


Findings in human anatomy are of im- 
mediate interest because of their applica- 
bility to clinical medicine. Yet, we are 
not only interested in the dry descrip- 
tion of our own species, the temporary 
end product of evolution and embryology. 
From a scientific standpoint, the ques- 
tion “From where does this structure de- 
rive?” is of great importance. This is 
not only an academic question but knowl- 
edge of comparative anatomy frequently 
is necessary to interpret anomalies and 
pathological phenomena. 

Recent observations have revealed basic 
facts concerning the structure of the 
human liver. It is for the reasons men- 
tioned above that a comprehensive study 
of the evolution of a human liver has 
been undertaken in the Anatomy Depart- 
ment of this school. 

Introduction 

The vertebrate liver has been describ- 
ed as a tubular gland. In mammals the 
tubules were said to be narrowed to 
cords, two cells thick (Figure 1). Two 
years ago (Elias, 1948, 1949 a, b) this 
concept was shown to be untenable and 
it was demonstrated that the mammalian 
liver consisted of a system of anastamos- 
ing plates, one cell thick, which surround 
lacunae in which the sinusoids are sus- 
pended (Fig. 2). 

This finding raised the question of the 
evolutionary origin of these mammalian 
liver plates (laminae hepatis). In order 
to find the structural patterns which pre- 
ceded the laminar one, the investigation 
wes begun on the most primitive of the 
vertebrates, the cyclostomes. 

The Cyclostomata are divided into two 
orders: 1. Myzinidae (hagfishes) can be 
recognized as the most primitive cyclo- 
stomes since they carry the pronephros 
into adulthood. 2. Petromyzonidae (lam- 
preys) are more advanced than the Myx- 
inoids, their adult kidney being the meso- 


* Presented at the 63rd meeting of the American 
Association of Anatomists in New Orleans, 
April 7, 1950. 

** Department of Anatomy, The Chicago Medical 
School. 

*** Assistant Professor of Microscopic Anatomy, 

The Chicago Medical School. 
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nephros. Ammocoetes was the name giv- 
en by older zoologists to the larvae of the 
lampreys at a time when their larval 
nature was not recognized. The Am- 
mocoetes are even simpler in structure 
than the adult hagfishes. Some modern 
zoologists believe that the first vertebrate 
was very similar to Ammocoetes. 

A survey of the literature reveals that 
the livers of all vertebrates, including 
those of cyclostomes, have been describ- 
ed es tubular glands. Braus (1896) calls 
the myxinoid liver a tubular gland, the 
tubules of which end blindly and do not 
unite into nets. Holm (1897) supports 
this view and edds that the liver of Myx- 
ine “approximates greatly in its structure 
that of the submaxillary gland of mzm- 
mals.” Brachet (1897) in describing the 
liver of Ammocoetes, the larval form of 
the Petromyzonidae, says it is a “true 
liver similar to that of the higher verte- 
brates, that it is made up of remifying 
secretory tubules.” 


Observations 
I. Myzxinidae 


If the Myxine liver actually conformed 
to Braus’ verbal description, we would 
expect to find in histological sections, 
many cross sections of tubules as well as 
some oblique and perhaps a few longitud- 
inal sections of tubules. Indeed, if one 
examines an ectual section of the liver 
of Myxine glutinosa, no cross sections of 
tubules are to be found (Fig. 4). Instead, 
one finds a pattern remarkably similar 
to that of the mammalien liver. In 
order to determine whether, in the 12 
micron section shown in Figure 4, a large 
number of tubules have been cut longi- 
tudinally, or if this organ has a laminar 
structure, it is necessary to examine a 
thicker section. By focusing up and 
down through such a section it is now 
possible to mzke a drawing (Fig. 5) 
which demonstrates the continuity of the 
parenchyma and the manner in which 
the hepatic walls surround the sinusoids. 

A wax reconstruction (Figs. 6 and 7) 
again demonstrates three-dimensionally 
the existence of hepatic walls and the ab- 
sence of tubules. Figure 6 shows the top 
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surface of the reconstruction where the 
sections of the walls can be seen as they 
are cut transversely and tangentially. 
Figure 7 portrays an interior view of the 
model after it has been broken apart, 
showing the continuity of the walls. 
The hepatic walls of Myxine glutinosa 
are two cells thick while the mammalian 
plates are only one cell thick. The basic 
structural pattern, however, is the same. 


II. Petromyzonidae 


The same methods were applied to the 
Ammocoetes. Since these forms are con- 
sidered to be even closer than Myxine to 
the primitive vertebrate ancestral stock, 
it was thought that they might shed some 
light on the evolutionary origin of the 
laminer liver. In considering these ani- 
mals, however, it must be remembered 
that they are the larval form of the Petro- 
myzonidae which have been described by 
Shore and Jones (1889) as having an 
atypical, ductless liver, in the adult stage. 

Ammocoetes from two sources were 
studied. The first collection, kindly do- 
nated by Mr. Loren P. Woods of the Chi- 
cago Natural History Museum, included 
two genera, Ichthyomyzon and Petromy- 
zon, species unidentified. These speci- 
mens are the ones referred to in the fol- 
lowing discussion. A second group, for 
which we are grateful to Dr. Richard 
Weissenberg of the Women’s Medical Col- 
lege of Pennsylvania, consisted of five 
specimens of Petromyzon marinus from 
the Salmon River near Pulaski, New 
York. 

As in Myxine, sections of livers of 
young Ichthyomyzon, 4 to 6 centimeters 
in length, show no evidence of the exis- 
tence of tubules, i.e., no cross sections of 
tubules can be found. The long, con- 
nected rows of hepatic cells indicate a 
laminar structure (Fig. 8). 

However, in sections of livers of Ich- 
thyomyzon measuring from 15 to 17 cen- 
timeters in length, as many cross sections 
of tubules are found as one would expect 
to see in a tubular gland (Fig. 9). A wax 
reconstruction confirms this interpreta- 
tion. Figure 10 shows the top surface 
of the model with the cross sections of 
tubules visible. The group of tubules in 
the lower part of the picture is not at- 
tached to the adjecent network, and if 
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this group is removed, the interior of 
the model (Fig. 11) shows the ramifying 
tubules. 

Intermediate stages possess a transi- 
tional liver containing both plates and 
tubules (Figs. 12, 13, 14). The laminar 
area is sharply delimited from the area 
which contains tubules in this Ammo- 
coetes of the genus Petromyzon, species 
unidentified. 

The five Petromyzon marinus Ammo- 
coetes, varying in length from 5.5 to 11 
centimeters, also demonstrate a transi- 
tion from laminae to tubules. The 
change, however, is a more gradual one. 
The walls throughout the entire liver 
break down individually into tubules 
(Fig. 15), and there is no sharp line of 
demarcation between the two patterns at 
any stage of development. Actually both 
patterns are present in each of the five 
Ammocoetes in this series, but the rela- 
tive number of tubules increases while 
there is a decrease in the relative num- 
ber of laminae corresponding approxi- 
mately to the increasing length of the 
specimens. ‘ 

Bearing in mind the status of the adult 
organ, it is apparent that the tubular 
liver of the older Ammocoetes is, itself, 
a transitional form in the metamorphosis 
of this organ from its laminar structure 
into that of an atypical ductless gland. 


Conclusions 
The search for the evolutionery origin 
of the laminar hepatic architecture must 


‘now turn to the prevertebral forms since 


it hes been shown that this structural 
form of the liver already exists in the 
most primitive of the vertebrates, the 
cyclostomes. 

Summary 


The liver of the Myxinidae resembles 
in its structure that of the mammals. It 
consists of walls separating sinusoidal 
lacunae. These walls are two cells thick, 
differing from the one cell thick mam- 
malian plates. 

The liver of the Petromyzonidae has, 
in early Ammocoetes larvae, a laminar 
construction similar to that of the Myx- 
inidae. It passes through a_ tubular, 
transitional phase while undergoing its 
metamorphosis into the ductless gland of 
the adult Petromyzonidze. 
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EXPLANATION OF FIGURES 


Stereogram of liver cords. After Elias 1949a. 


2. Stereogram of anastamosing hepatic plates. 


after Elias 1948. 


. Drawing by Braus of liver of Myxine glutin- 
osa. 


. Liver of Myxine glutinosa X 400. 
. Thick section of liver of Myxine glutinosa. 


Wax reconstruction of liver of Myxine glutin- 
osa. 


Interior of figure 6. 


. Liver of 5 centimeter Ammocoetes. 


Liver of 16 centimeter Ammocoetes. 


Wax reconstruction of liver of 16 centimeter 
Ammocoetes. 


. Interior of figure 10. 


. Transitional stage in metamorphosis of Am- 
mocoetes liver. 


. Detail of laminar area in figure 12. 


Detail of tubular area in figure 12. 


. Liver of 10.7 centimeter Petromyzon marinus 


showing transformation of laminae into small- 
er pieces of tissue resembling tubules. 
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THE MEDICOLEGAL ASPECTS OF BLOOD TRANSFUSION* 


DR. LEONE LATTES, M.D.** 


The question of the physician’s profes- 
sional responsibility has always been 
relative. Judicial authorities have con- 
sistently recognized that malpracitce does 
not involve small faults, or “aquiliae,” 
but only serious, inexcusable errors. Oth- 
erwise, the orderly exercise of the medi- 
cal profession would become impossible 
as doctors would be continuously exposed 
to claims from dissatisfied patients. 


Malpractice is a crime recognized by 
penal law just as is homicide or injury 
by civil fault. The negligent doctor, who 
disregards the elementary precautions 
required by law and common sense, fails 
in his civil responsibility. To establish 
the existence of a civil misdemeanor, it 
is necessary to prove incompetence and 
lack of diligence, below the norm of 
reasonable ability or common sense. A 
decision based upon the skill and compe- 
tence of exceptionally expert doctors 
would be unfair. The evaluation of medi- 
cal responsibility must be based upon 
experience of what constitutes normal 
and reasonable action under any given 
circumstances and is, therefore, within 
the range of admissible error. Where new 
technics are involved, this boundary line 
has not been well established and the 
physician must be given greater freedom 
of judgment, for there are no precedents 
upon which he can base a decision. Opin- 
ions concerning medical responsibility 
change rapidly as technics improve, so 
that an act which at one time might be 
considered unavoidable might, at another 
time, constitute malpractice. Conditions 
and environment also influence judgment 
of the physician’s responsibility. It is not 
possible to compare, for example, the fa- 
cilities available to the city doctor, with 
those available to the rural doctor. 

For many years the basic concepts of 
medical responsibility, with regard to 
blood transfusion, remained in the pre- 
liminary stage. This was because blood 
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transfusion was a relatively new pro- 
cedure, and standardized rules were a 
mere speculation. 

It is clear that when an Official rule 
exists, its transgression constitutes mal- 
practice, unless the offender can demon- 
strate that the particular circumstances 
were beyond his control. 

The first problem is whether the spe- 
cific transfusion was indicated. From the 
medicolegal point of view, this problem 
poses two clinical questions: 

(1) Was there absolute indication for 
the transfusion? 

(2) Was there any absolute contra-in- 
dication? 

Since the judge is not competent to 
evaluate therapeutic procedures, it is 
clear that the doctor’s decision for a trans- 
fusion could never be questioned in court 
if the matter were one of relative indi- 
cation or contraindication, because prece- 
dents could easily be found in the litera- 
ture showing that, in similar cases, trans- 
fusion was harmless. Furthermore, in 
many conditions, such as heart and renal 
disease, the risk lies not in the trans- 
fusion itself, but in the way in which the 
transfusion is made. This means that 
some of the so-called “absolute” contra- 
indications are actually relative ones. 
However, it can be charged that the doc- 
tor’s action was careless and imprudent; 
that the transfusion was given lightly 
and empirically without careful and ac- 
curate examination of the patient and 
without having carefully weighed the 
risk involved. 


At this point the problem arises of de- 
termining where the responsibility lies— 
with the physician who prescribed the 
transfusion or with the physician who 
merely carried out his orders. Sudden 
death, occurring after a transfusion which 
had been properly prescribed and given, 
must be due to predisposed conditions in 
the patient. The morbid conditions are 
part of a pathological complex of the pa- 
tient and must be ascertained by the 
attending physician. On the other hand, 
harmful consequences of transfusion 
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could be due not to a disease proper but 
to unknown predispositions or idiosyn- 
crasies which do not appear during ordi- 
nary examination. These latent predis- 
positions could, in certain cases, clear a 
careful and scrupulous physician of all 
responsibility. In any case, the man who 
administers the transfusion cannot be 
held responsible where he is called in as 
a technician with very limited freedom 
of action, for in such a condition the 
transfuser is only the executor of orders 
received from a colleague. The attend- 
ing physician is responsible for his own 
staff, who execute his orders not only 
when their work is correct, but also when 
it is erroneous or incongruous. 


I should like to examine now the op- 
posite side of the question; namely, the 
responsibility for not performing a trans- 
fusion which was clearly indicated. This 
would be a case of negligence by omis- 
sion. 

However long the list of indications for 
transfusion, however outstanding its suc- 
cesses, I believe that, with one exception, 
there are no absolute indications for it, 


and therefore, there can hardly be guilt 


by omission. In my opinion, only one 
pathological situation constitutes absolute 
indication for a transfusion, and its omis- 
sion can be guilt. This is acute hemor- 
rhage. This problem came to my atten- 
tion twice. The first time was many years 
ago and the case is most typical. A hunt- 
er was wounded in the arm by a gunshot 
which pierced the humeral artery. A 
guide applied a string to the arm imme- 
diately, and the wounded man _ was 
brought to the hospital. The tourniquet 
had been badly applied and allowed the 
blood to leak. When the wounded man 
arrived at the hospital, he was profound- 
ly anemic and had a very weak pulse. 
The artery was ligated and the patient 
given hypodermoclysis. Nothing else was 
deemed necessary, and the patient died 
during the night of acute anemia. The 
family complained about the doctor’s be- 
havior but did not make a legal claim. 
That was twenty-five years ago, when 
blood transfusion was not yet widespread 
and there was no organization for it. 
For this reason, the carelessness of the 
doctor would, in part, be excused. Today, 
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a similar case would be considered in- 
excusable. It must be well understood 
that the omission in itself cannot be con- 
sidered by the courts, but only in rela- 
tion to the circumstances of time and 
place and available means. 


The second medicolegal case of omis- 
sion developed into a full-fledged judicial 
case. A little girl, four years old, was 
operated upon by a pediatrician for ade- 
noids. After the operation, the child 
continued to bleed despite all attempts at 
hemostasis. After many hours the pedia- 
trician consulted a throat specialist, who 
found the persisting hemorrhage due to 
incomplete operation. He completed the 
operation, stopped the bleeding, and ad- 
vised hospitalization for the child. Dur- 
ing the night, the little girl died even 
though a hypodermoclysis was _per- 
formed. The prifcipal charge, when the 
case was brought to court, was omission 
of transfusion. Experts had found that 
the intestine, not the stomach, was filled 
with blood and they concluded that death 
was due to nasopharyngeal hemorrhage 
and that a transfusion certainly would 
have saved the patient. I had to express 
an official opinion of this case. I pointed 
out that death was not due to the actual 
amount of blood lost, but to secondary 
hemorrhagic shock, and that this shock 
appeared later and could not have been 
noticed by the physician during the pe- 
riod of observation. When the doctors 
left the hospital for the night, the little 
girl was in satisfactory condition, and 
there were no specific indications. There- 
fore, while a transfusion might have 
been “useful,” it was not indispensable. 
I must point out that this case also hap- 
pened several years ago when routine 
transfusions were not given. In the lat- 
ter case, a question was raised whether 
the responsibility belonged to the pedia- 
trician or to the specialist who, in com- 
pleting the operation, had really stopped 
the hemorrhage (as shown by the fact 
that there was no blood in the stomach). 
The prosecutor asked for. conviction of 
the pediatrician, but the court acquitted 
both doctors and stated that it found no 
professional negligence. This judgment 
did not modify my opinion that the re- 
sponsibility devolved upon the doctor in 
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charge, rather than upon the technician. 
In this case we must emphasize the al- 
ways very important fact that, when an 
accusation of omission is made, the pa- 
tient’s condition must not be judged from 
the late period or from the post-mortem 
examination, but must be considered as 
it appeared at the moment when the 
therapeutic decision was made. 


A second point concerns the choice of 
the blood to be transfused. It is now 
generally known that dangerous and 
harmful donors do exist. The harmful 
donors can be divided into two groups: 
(1) incompatible blood types and (2) in- 
fectious or intoxicating, although not 
serologically incompatible. Incompatibil- 
ity derives from serological heterogeneity 
and is expressed by the well-known rule 
of Ottenberg: The receiver must not con- 
tain antibodies which react with antigens 
of the donor. Here, one must distinguish 
between preformed antibodies of the ABO 
system and those due to previous iso-im- 
munization by pregnancies or transfu- 
sions. From the point of view of legal 
responsibility, the danger of immunity 
due to antigens of the subgroups A,, A:, 
and MN is insignificant. On the other 
hand, recently acquired knowledge of the 
Rh system creates new and serious prob- 
lems of medical responsibility. It com- 
pels the doctor to study carefully the 
transfusion history of any candidate for 
a transfusion, because former transfusion 
can leave immunizing traces. Further- 
more, it is necessary for women to have 
a careful obstetrical history, taken to dis- 
cover possible miscarriage, premature 
births, jaundice or hemolytic illness of 
the new born, which might be clues to 
the presence of iso-immunization. Where- 
as, in a male, the first transfusion is never 
dangerous, because of Rh substances, it 
may be dangerous in a pregnant woman. 
Therefore, in the case of repeated trans- 
fusion of pregnant women, or in the new- 
born, one cannot limit the investigation 
to the ABO system. It is indispensable 
to check the Rh compatibility also, with- 
in limits dictated by the urgency of the 
circumstances and by laboratory facili- 
ties. In many cases, it is imperative to 
seek negative Rh donors disregarding the 
possibilities of Hr immunization. Today, 
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it is not permissible, and would be legally 
punishable, to perform an incompatible 
transfusion, even in an emergency, with- 
out serum examinations. 

It has happened and continues to hap- 
pen that, despite all tests, incompatible 
transfusions are given, either because 
the test result was wrong, or because one 
group was confused with another. The 
latter case is simpler, judicially speak- 
ing, and it is usually not difficult to find 
the responsible person. Often the con- 
fusion is due to the double nomenclature 
of the groups which should be abolished 
in favor of universal adoption of the in- 
ternational ABO system. It is obvious 
that confusion between grqups I and IV, 
of Jansky and Moss, can be disastrous. 
There is the case of a practitioner who 
asked for a donor from Group I, being 
convinced that it corresponded to the 
group A, because that was the first letter 
of the alphabet. Only by a fortunate 
chance was the error discovered before 
transfusion. Furthermore, there always 
exists the possibility of clerical error in 
recording the blood group of the patient. 
In this case, the responsibility is clear. 


The case of a real mistake in the deter- 
mination of the blood group, or type, is 
different and, to judge whether or not 
the mistake is excusable, one must ana- 
lyze the causes. These can be of three 
types: (1) defects in the quality of the 
diagnostic sera, (2) errors in perform- 
ing the reactions, (3) intrinsic serum pe- 
culiarities of the examined blood. Re- 
garding the first condition, it is easy to 
say that specific sera must meet high 
qualifications, but in a hospital or in pri- 
vate practice it is not so easy to check 
whether or not these qualifications are 
met. I recall a case in which I was asked 
to give medicolegal advice. It was a case 
where incompatible blood AB was given 
to a patient of Type A. This was because 
the test serum, anti-B, had practically lost 
its activity, causing the AB blood to be 
diagnosed as A. The perfectly reliable 
institute, that had provided the serum, 
withdrew the lot as unusable, even 
though the lot had not reached its expira- 
tion date. The transfuser could not be 
responsible for a mistake of grouping, 
since he had used a well-known product, 
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within its date of expiration, and accord- 
ing to enclosed instructions. Under these 
conditions, the mistake was inevitable. 
On the other hand, the institute stated 
that control samples of the batch were 
still active and that the loss of activity 
in the other units was due to unknown 
reasons, probably the manner in which 
the serum had been stored by the drug- 
gist. In this case, the responsibility of 
the manufacturer was challenged for hav- 
ing marked on the boxes a date of expira- 
tion about which little is known, thus 
giving the doctor a false feeling of safety. 
The case was dropped, but the manufac- 
turer stopped printing expiration dates 
on its diagnostic sera, leaving to the user 
the resonsibilfty of making the necessary 
controls. 

A question can now be asked! What is 
the minimum necessary caution and dili- 
gence in the use of test sera which will 
relieve the physician of responsibility for 
errors? It is necessary to start with the 
assumption that the doctor who performs 
the preliminary examinations must be 
convinced that he is using efficient diag- 
nostic sera. Consequently, he can only 
be hlamed for errors of technic. An iso- 
lated general practitioner cannot be re- 
quired to control the activity of the sera, 
as this would limit excessively the pos- 
sibility of transfusions. In large institu- 
tions and hospitals where transfusions 
are made frequently, the omission of 
such controls would, instead, be consid- 
ered carelessness. 

The controls are limited, as a rule, to 
testing the agglutination of the red cells 
of the donor and the recipient, or of the 
donor only, when a universal donor is 
used. If both tests with Anti-A and Anti- 
B sera are negative, the average physi- 
cian can state that he is dealing with a 
universal donor. If the sera are very ac- 
tive, can a mistake in grouping be ex- 
cused? A gross mistake, such as the ex- 
change of an A with a B, or with an O, 
cannot be excused, as it can only happen 
due to negligence or lack of skill. We can 
excuse a mistake due to condition of the 
blcod not easily detectable such as hypo- 
plasia of some agglutinogens. This is 
found in bloods As and, especially, in 
A:B, which can easily be confused with 
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B. Sometimes this differentiation §re- 
quires exact and careful testing by an 
expert serologist and cannot be expected 
of the general practitioner, nor even ot 
one with great transfusion experience. 

More delicate still is the problem of 
Rh. The doctor cannot possibly be ex- 
pected to check ail the types of the Rh 
system, and probably not even to per- 
form the delicate tests for a possible im- 
munization. Anti-Rh standard serum is 
now readily available and is compara- 
tively easy to use, so that failure to iden- 
tify Rh negative donors (standard) could, 
in effect, be considered inexcusable when 
their use is an absolute necessity. The 
cecnditions in which the ordinary doctor 
finds himself is different from that of 
those who are required by law to use spe- 
cial diligence: that is, the big hospital. 
and the organizations of donors or the 
blood banks. These must keep books, 
where donors of the various groups and 
types are permanently registered. These 
organizations can rightly be expected to 
avoid all mistakes by availing themselves 
of independent examinations with differ- 
ent diagnostic sera or double checking 
of the agglutinogens and the agglutinat- 
ing power of the sera. The blood 0 (uni- 
versal donor) cannot only be identified 
by negative tests but also by the positive 
demonstration that its serum contains 
the two antibodies Anti-A and Anti-B. 
This test must be quantitative and is 
indispensable in order to eliminate the 
so-called dangerous universal donor: that 
is, the donors too rich in antibodies. It 
would be reproachable negligence on the 
part of the organization to omit the titra- 
tion in the case of habitual donors. In 
any case, it is clear that any irregularity 
in the results of the various tests must 
automatically lead to the elimination of 
the donor, especially when it is impos- 
sible to study his individual characteris- 
tics in detail. 

Before accepting a donor, one must 
bear in mind not only the blood com- 
patibility but also the possible existence 
of contagious disease. Special attention 
must be given to syphilis, tuberculosis 
and malaria which must be ruled out by 
means of clinical examination and rou- 
tine serological reactions. The complete 
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omission of this check, when the condi- 
tion for its execution are available, is to 
be considered as guilty carelessness. 
Nevertheless, in case of emergency, the 
matter of infection becomes secondary. 
It is evident that if there is no time for 
tests other than that of blood compati- 
bility, the doctor will not be responsible 
even if contagion occurs. To avoid the 
worst of the two evils, death, one must 
take the minor risk of a syphilitic or 
malarial infection which will be taken 
care of later. This is an evident case of 
necessity as juridically defined. In an- 
other category are the allergic manifesta- 
tions, which generally cannot be foreseen. 
Among these accidents of anaphylactic 
type are the very rare cases of pulmo- 
nary edema following transfusion. As no 
precaution can be taken with certainty to 
prevent it, this complication must be 
considered as beyond control. 


Technical mistakes can be made in the 
performance of transfusions. Generally, 
a transfusion is not a difficult interven- 
tion. On the contrary, it is rapidly be- 
coming so simple as to make it accessible 
to an ever larger number of practitioners, 


However, to perform it correctly, one 
must acquire a minimum scientific and 
technical skill. Anyone who sets about 
making a transfusion without this mini- 
mum of theoretical knowledge and with- 
out being familiar with the technics in- 
volved, can be charged with neglect or 


recklessness in case of complications. 
There are difficulties of technical nature, 
such as the one connected with any in- 
travenous injection. These involve a risk 
for the donor as well as the recipient. 
Generally, and excepting unavoidable ac- 
cidents, an incorrect intravenous injec- 
tion is a sign of lack of skill. Of course, 
there are cases in which excessive fat, 
abnormally small veins, and other local 
abnormalities make the transfusion diffi- 
cult. In these cases, the cautious oper- 
ator must decide whether an incision of 
the skin is indicated. This, of course, 
entails precautions inherent to surgical 
procedures. 

In the performance of the transfusion, 
the introduction of air into a vein, and, 
still worse, a gas embolism, must not 
happen. The same can be said for a blood- 
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clot. Should they happen, the physician 
cannot escape the charge of lack of skill. 
When stabilized blood is used, one is 
faced with the problem of how long blood 
can be preserved outside the body. No 
absolute rule can be given here. Obvious- 
ly, it would be dangerous to transfuse 
stored blood which has been collected 
with excessive agitation and foaming, or 
has been stored in improperly closed con- 
tainers or at high temperatures and 
might be contaminated, hemolyzed, or 
altered in its morphological elements. 
It is certainly a serious omission not to 
ascertain the state of preservation of the 
blood by proper means. 

Two points must be made regarding 
the transfusion itself. The first one con- 
cerns the so-called preliminary biological 
test, or Oelecker’s test, consisting of a 
preliminary transfusion of 20 cc. to 30 ce. 
of blood. This procedure, once consid- 
ered advisable, has become now an abso- 
lute necessity for scientific and clinical 
reasons. As said above, the serological 
tests prescribed for the choice of the 
donor do not reveal every possible indi- 
vidual incompatibility, especially in cases 
of repeated transfusion. The only effica- . 
cious precaution to avoid complication 
is the clinical one represented by the pre- 
liminary biological test. Its omission 
must be considered contrary to element- 
ary technical rules. 

The second point refers to the rate of 
transfusion. It is of little importance in 
small transfusions of 100 ce. to 200 cc., 
but it must be taken into serious con- 
sideration in case of large transfusions 
of a pint or more. In this case, excessive 
speed can cause a sudden overloading of 
the recipient and results in cardiac fail- 
ure. 

The tests for indications and contra- 
indications, the choice of the blood donor 
and the performance of the transfusion, 
are the foundations on which responsi- 
bility is based. Furthermore, in the case 
of a trial, ordinary medicolegal arguments 
come into the picture. Careless or im- 
prudent behavior is not sufficient to 
create penal and civil responsibility un- 
less it is proved that this carelessness is 
the cause of the damage, and the patho- 
genic connection between the damage 
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and the mistake which was made. It 
would be a great medico-legal and juri- 
dical error to assume transfusional guilt 
only because the damage followed the 
transfusion. The existence and the ex- 
tent of mistakes on the part of the phy- 
sician or the serologist must first be 
demonstrated, as serious manifestations 
can follow even a transfusion correctly 
prescribed and performed. 

I will only mention, at this point, the 
difference which is always discussed in 
legal medicine between coincidence, oc- 
casion, concomitant cause, and exclusive 
cause. These concepts are not always 
clearcut and a careful analysis must be 
made. If an emotional person dies sud- 
denly at the moment when the needle is 
introduced into the vein or at the sight 
of his blood, nobody can say that the 
death was caused by the transfusion, but 
only on its occasion, 

Even if, theoretically, the occasion be- 
longs to the constellation of the causes 
from the medicolegal and judicial point 
of view, it is clear that it does not pos- 
sess a positive pathogenic conection; so 
much so that the unfortunate result must 
be considered as an unavoidable acci- 
dent, substantially determined by per- 
sonal conditions, not identifiable before- 
hand. In cases of death, one must estab- 
lish the following points: 


1. If any incident happened which was 
intrinsically adequate to determine 
death. 

2. If death was associated with the 
characteristic symptomatology of 
transfusional death. 

3. If pathological conditions existed 
which could be considered concom- 
itant causes or only causes of death, 
and if these could have been re- 
vealed by preventive clinical tests. 

Only with a knowledge of all these fac- 
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tors can the expert solve the problem o° 
whether the transfusion contributed to 
the death or was only the simple impoi.- 
derable occasion. 


At any rate, in the majority of cases, 
transfusional responsibilities are beyond 
the field of the contract, or “culpa aqui- 
lia,’ and the burden of proof belongs to 
the damaged party. It would be hardly 
possible to convince the court that the 
damage arose from the violation of a 
tacit contract. This is an advantage for 
the doctor, since, outside the contract, 
the fault is not legally presumed and 
transfusional responsibility can be af- 
firmed or proved only in cases of gross 
professional inadequacy. 


In this manner, the worthy work of 
the physician will not be paralyzed by 
the fear of being sued for accidents which 
were due to the nature of the patient, or 
his illness, or to more or less known idio- 
syncrasies, and were at any rate, beyond 
control. The physician will be free to 
carry on in his necessary and humani- 
tarian activities without undue preoccu- 
pation. 
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VAGARIES OF AUTONOMIC PHARMACOLOGY 


JAY A. SMITH, Ph.D.* 


The wealth of new synthetic drugs has 
led to further exploration into the pharm- 
cology of the autonomic nervous system. 
As such exploration continues, it is only 
natural that much is contributed toward 
understanding the method of action of 
this system, and also as a direct result, 
many inexplicable details are discovered. 
As research continues, the unexplained 
points are gradually explained, but more 
inexplicable details continue to be found. 
Thus, although a great deal is known 
about the pharmacology of the autonomic 
system, many vagaries exist at the pres- 
ent time. 


The classical concept of the pharma- 
cology is illustrated in Fig. 1. The peri- 
pheral nervous system, as a whole, is di- 
visible into two general parts, the so- 
matic system, and the autonomic system. 


The somatic nervous system may be re- 
garded as a series of nerves, synapsing 
at strategic points with other nerves, and 
communicating with the muscle at the 
neuromuscular junction. One theory that 
holds the attention of many at this time 
is that acetylcholine is involved in the 
production of the nerve impulse along 
the nerve fiber! and at the neuromuscu- 
lar junction; indeed, “all facts support 
the assumption of the generality of the 
role of acetylcholine in all nerve tissue.’? 


The autonomic nervous system is divis- 
ible, largely by anatomic means, into the 
sympathetic system and the parasympa- 
thetic system. Both systems may be re- 
garded as consisting of preganglionic 
fibers, ganglia, post-ganglionic fibers, 
post-ganglionic endings, and effector ma- 
terials within the effector cells. 

The pre- and post-ganglionic fibers 
themselves undoubtedly utilize acetyl- 
choline in the process of transmission. 
Blocking these fibers directly is difficult, 
possibly because of a chemical barrier,? 
but it may be accomplished by an anaes- 
thetic such as procaine applied locally. 


* Assistant Professor in the Department of Physi- 
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The sympathetic gznglia are located in 
the well-known chain at a distance from 
the organs and structures they supply. 
The parasympathetic ganglia, on the oth- 
er hand, are located, for the most part, 
within the organ or structure they sup- 
ply. Both utilize acetylcholine in trans- 
mission.’ Nicotine, in small doses, stim- 
ulates the autonomic ganglia and neuro- 
muscular junctions; hence the action of 
acetylcholine at these points is called the 
“nicotinic effect” of acetylcholine. Many 
substances block the autonomic ganglia, 
of which curare and tetraethylammon- 
ium salts are the best examples. Guyton 
and Reeder+ show that about one and a 
half times as much curare is required to 
paralyze parasympathetic function, and 
five to ten times as much to paralyze 
sympathetic function as that required to 
paralyze skeletal muscle. 


Post-ganglionic parasympathetic end- 
ings liberate acetylcholine and undoubt- 
edly utilize acetylcholine in the process 
of transmission. Since muscarine stimu- 
lates these endings, the action of acetyl- 
choline et these sites is said to be the 
“muscarinic effect” of acetylcholine. The 
classical blocking agent at these post- 
ganglionic parasympathetic endings is 
atropine. 

The post-ganglionic endings of the sym- 
pathetic system may be divided into two 
classes: the “adrenergic” endings liberate 
sympethin and the “cholinergic” endings 
liberate acetylcholine. The cholinergic 
endings are blocked by atropine and stim- 
ulated by muscarine; therefore they dis- 
play the muscarinic effect of acetylchol- 
ine. 

The adrenergic endings may be divided 
further, depending on the effect they pro- 
duce or the type of sympathin they lib- 
erate. One type of ending, such as that 
supplying arterioles, the capillary bed, 
and those muscles of the iris that pro- 
duce dilation, responds with an excitation 
to sympathetic nerve stimulation; it sup- 
posedly liberates an “excitation” sympa- 
thin or “sympathin E.” The other type 
of ending, such as that supplying the 
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gastro-intestinal tract and the bronchi- 
oles, responds with an inhibition to sym- 
pathetic nerve stimulation; it supposedly 
liberates an “inhibitory” sympathin or 
“sympathin I.” The effects of sympathin 
E may be blocked by dibenamine and 
some of the ergot products, such as er- 
gotamine, except for excitatory effects on 
the heart.s 

The effects of the blocking agents is 
not to interfere with the liberation of the 
transmitter substance, be it acetylchol- 
ine, or sympathin, but rather to prevent 
the transmitter from exerting its effect. 
This is illustrated by curare; McIntyre® 
shows (page 105) that acetylcholine is 
liberated by curarized motor end plates. 
Dale et al? reviews the entire problem 
fully; Brown and Feldberg® show that 
acetylcholine is liberated from curarized 
ganglia. Acheson? points out that acety!- 
choline produces a depolarization at the 
motor end plate and that curare is capa- 
ble of preventing this depolarization. 

The above is a very brief discussion of 
the classical concept of autonomic func- 
tion. As I mentioned in the introduction, 


a number of facts have been uncovered 
by diligent investigators which do not fit 


the neat scheme outline above. The re- 
mainder of this paper will deal with these 
autonomic vagaries, in the hope that the 
casual reader may realize that there are 
many points of disagreement, and have 
his attention directed to the fact that we 
are dealing with living biological mater- 
ial whose complexity still defies a com- 
plete understanding. 


As a point of approach, consider the 
action of curare. According to the class- 
ical concept outlined above, curare blocks 
the nicotinic effects of acetylcholine, that 
is, it acts at the ganglia and at the neuro- 
muscular junction. However, Luco and 
Altamiranol® show that curare in large 
doses will block the effects of acetylchol- 
ine on the submaxillary gland, prevent- 
ing saliva formation by post-ganglionic 
stimulation. Luco and Meza! show that 
an electrical stimulation of a post-gang- 
lionic parasympathetic fiber can be block- 
ed by curare, and they!2 contend that 
curare may inhibit all transmission of 
the cholinergic type. The conclusion 
should not be dismissed that curare may, 
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in proper dosage, act to block the mus- 
carinic effects of acetylcholine. 


The curariform drugs themselves show 
certain interesting facts that do not fit 
into the classical picture readily. 


Thiamine, usually regarded as a bene- 
ficial vitamin, can be toxic if given intra- 
venously in large quantities!3 because it 
is a curare-like drug'.15 in toxic doses. 
This fact might be astonishing except 
that Craig!® lists literally hundreds of 
substances that manifest curariform ac- 
tivity. 

Curare seems to be a potent liberator 
of histamine. Alam et al!?7 and Rocha e 
Silva and Schild!8 show that curare liber- 
ates histamine from histamine stores and 
that curare itself is not a histamine-like 
material. Grob and associates!? present 
photographs showing the “histamine 
wheals” resulting from subcutaneous in- 
jection of curare; these wheals could be 
reduced or prevented by benadryl. Land- 
messer20 recorded blood pressure and 
measured bronchial caliber, and found 
that several curare preparations caused 
hypotension and_ bronchoconstriction; 
antihistaminic substances could prevent 
the bronchoconstriction, but did not alter 
the hypotension. Foregger?! reviews sev- 
eral fatalities from the use of curare even 
when artificial respiration was applied. 
There seems to be no doubt that libera- 
tion of histamine and the bronchospasm 
it may produce is a complication in the 
use of curare. 

Since curare materials generally act as 
blocking agents, it might be expected 
that they act universally as blocking 
agents. This does not seem to be the 
case with the central nervous system. 
Smith and associates22 describe an experi- 
ment during which the intrepid Dr. 
Smith received enough curare to pro- 
duce complete paralysis of all skeletal 
muscles; after recovery he reported that 
there was no impairment of memory, in- 
telligence, or the sensorium; vision was 
adequate if the eyes were opened and the 
object moved into his line of sight; hear- 
ing was excellent. They conclude that 
d-tubocurarine has no central stimulant, 
depressant or analgesic effect. 


Berry and Forster23 report that curare 
applied directly to the cortex of cats in- 
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creases the activity of the electroence- 
phalogram; Salama and Wright?4 show 
that d-tubocurarine applied to the surface 
of the brain excite respiratory, vasomotor 
and salivation centers; Minz and Veil25 
report that decerebrate rigidity is re- 
duced by orthocurare. Feitelberg and 
Pick26 report that in the frog, curare re- 
duced brain waves, and McIntyre and 
associates2? show that in dogs d-tubocur- 
arine at first increases, then decreases 
electrical activity of the brain. McCaw- 
ley28 concludes that d-tubocurarine by 
rapid intravenous injection can produce 
central nervous system stimulation 
which may be, in turn, prevented by cen- 
tral nervous system depressants. Fur- 
thermore, he shows that with very large 
doses, curare causes an irreversible de- 
pression of the central nervous system, 
which may be temporarily reversed by 
metrazol. 

Another ganglionic blocking agent al- 
ready mentioned is tetraethylammonium 
or TEA, whose properties are discussed 
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in detail by Moe and Freyburger.2? Ache- 
son and Moe describe its blocking ef- 
ects on autonomic ganglia. Luco and 
Marconi3! show that TEA also will block 
post-ganglionic parasympathetic fibers to 
the pupil of the eye of cats. Thus TEA, 
in proper dosage, will block any choliner- 
gic endings. Yet, it stimulates the neuro- 
muscular junction, behaving like a verat- 
rinic drug,32 possibly by sensitizing the 
muscle cell to acetylcholine.33 

Although TEA is considered to be a 
ganglionic blocking agent, certain cardiac 
sympathetic pathways are not blocked 
by it. Pardo, Rennick and Moe%4 isolated 
and stimulated pre-ganglionic sympa- 
thetic fibers and found that TEA blocks 
stimulations to the sinus node, but does 
not block those to the auriculoventricu- 
lar node; this suggests that impulses to 
the A-V node traverse pathways which 
reach the heart without synaptic inter- 
ruption. 

The pharmacology of cholinergic end- 
ings includes a number of irregularities 
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or vagaries. Stimulation of the vagus 
classically slows the heart and produces 
a fall in blood pressure; acetylcholine and 
various anticholinesterases will accom- 
plish much the same thing. However, in 
intact animals, after atropinization3s and 
after curarization with d-tubocurarine or 
thiamine,!5 acetylcholine and _ prostig- 
mine, respectively, cause a rise in blood 
pressure and an increase in heart rate; 
here then, acetylcholine exerts its nico- 
tinic effects, undoubtedly on the sympa- 
thetic ganglia. 

Another intriguing point is that atro- 
pine, usually considered to be an agent 
blocking the muscarinic effects of acety]l- 
choline, may, in rather large doses, block 
skeletal muscle, and thus behave some- 
what like curare.10 

Several investigators have shown that 
acetylcholine may ect as a stimulator in 
other ways. In heart-lung preparations 
of dogs and in isolated heart prepara- 
tions of cats, guinea pigs and rabbits, 
Hoffmann and associates36 show that acet- 
yleholine after atropine produced epine- 
phrine-like effects, which may be blocked 
by curare and ergotamine; the perfusate 
of such hearts contains an epinephrine- 
like substance. Middleton and others37 
show that an epinephrine-like substance 
may be obtained from the atropinized 
isolated cat heart on stimulation of the 
vagus: they interpret this finding to mean 
that adrenergic ganglia may be inner- 
vated by the vagus. Heymans and Ben- 
nati38 suggest that in atropinized dener- 
vated hearts of adrenalectomized dogs, 
acetylcholine produces tachycardia, prob- 
ably by stimulating intracardial sympa- 
thetic synapses. 

The conclusion may be drawn that the 
vagus nerve contains fibers which, on 
stimulation, liberate sympathin, or which, 
when their synapses are stimulated by 
acetylcholine, liberate sympathin. 


Burn and Vane? show that acetylchol- 
ine depresses the isolated rabbit heart, 
but after paludrine, may stimulate it. 
They theorize that acetylcholine is a ma- 
terial necessary for spontaneous contrac- 
tion, and that its breakdown and forma- 
tion produce rhythmic contraction. If 
acetylcholine is present in excess, the 
beat is stopped because the acetylcholine 
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cannot be destroyed with sufficient speed. 
Paludrine depresses the heart, stops its 
rhythmic contraction, inferentially by re- 
ducing acetylcholine formation. Under 
these conditions, when acetylcholine is 
given, the beat is restored. 

The obvious vagaries of the adrenergic 
endings include such vital questions as 
(a) What is the nature of sympathin E 
and sympathin I? (b) How does sympa- 
thin I act, that is, how can it produce an 
inhibition? (c) Most adrenergic blocking 
agents block only sympathin E or sympa- 
thin E effects except those on the hearts; 
what properties make the action of sym- 
pathin E on the heart unique in this 
fashion? 

Another unusual response is reported 
by Bussell" who shows that constriction 
of vessels of the rabbit ear by epine- 
phrine could be abolished by atropine. 
Atropine, in these experiments, pleys the 
role of an adrenergic blocking agent! 
Similar results are reported by Burn and 
Dutta,4! who show, in addition, that atro- 
pine and other materials can abolish the 
vasodilator action of epinephrine. These 
authors do not believe that vasoconstric- 
tion and vasodilation are due to epine- 
phrine acting at different sites in a prep- 
aration as simple as the rabbit eer. 

Mention of epinephrine introduces the 
interesting observations of Maddock and 
associates#2 who indicate that epine- 
phrine, usually regarded as a mixture of 
adrenergic transmitters, may serve also 
as an anti-curare agent at the neuromus- 
cular junction; this anticurare activity is 
abolished by dibenamine. 

And the last vagary of autonomic éctiv- 
ity to be discussed involves the pharma- 
cology of the sweat glands. It is usually 
taught that the sweat glands in man are 
innervated by cholinergic sympathetic 
fibers, sre therefore muscarinic, and are 
hence blocked by atropine and drugs 
which block the muscarinic action of 
acetylcholine. 

Haimovici#s points out that “cold 
sweat” in man cannot be suppressed by 
parasympatholytic drugs. He shows that 
profuse spontaneous sweating can be sup- 
pressed by dibenamine, as can sweating 
which results from injection of neosyne- 
phrine, but that mecholyl induced sweat- 
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ing even after dibenamine. In another 
paper,#* Haimovici describes similar re- 
sults on sweating produced by epine- 
phrine and norepinephrine; these results 
suggest, he concludes, that sympathin E 
and the excitory component of epine- 
phrine act synergistically with choliner- 
gic stimulation in the production of 
sweat. 

The vagaries of autonomic activity 
which I have enumerated include, as can 
be seen, two general types: those result- 
ing from insufficient knowledge of the 
intimate physiology of the autonomic sys- 
tem (example: acetylcholine excitation 
of the heart, sweat gland innervation), 
and second, different action of a partic- 
ular substance at two different sites (ex- 
ample: atropine and curare at nicotinic 
and at muscarinic endings). 


To solve the first type of vagary it will 
be necessary to continue investigating 
the details of autonomic physiology, as 
is being done by so many ardent scien- 
tists. 

To solve the second type of vagary, the 
investigator is being aided immeasurably 
by the production of new drugs whose 
chemical configuration is known. One 
might visualize any site in the autonomic 
system as a lock, which can be opened 
by a key in the form of a drug of the 
proper shape, or which might be closed 
(locked) by a blocking agent of the pro- 
per shape. 

This popular field is being continually 
explored by many investigators. Pfeif- 
fer‘s shows that for maximum muscarinic 
activity adjacent oxygen atoms must be 
at a distance of 5 and 7 Angstroms from 
one or more methyl groups attached to 
the quaternary nitrogen. The inhibitors 
of muscarinic activity have the same 
structure, but it is contained in a large 
“umbrella-like” molecule. Pfeiffer end 
associates*6 obtained two diatropines, and 
contrasted their curariform activity with 
their atropine analogues. Twinning the 
atropine through an amyl chain which 
separated the adjacent oxygens from the 
quaternary nitrogen by 7 Angstroms 
markedly enhanced their curariform ac- 
tivity. 

Barlow and Ing‘? obtained compounds 
in which two quaternary ammonium 
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groups were connected with carbon 
chains of various lengths. They conclude 
that the curariform activity of such com- 
pounds increases as the chain is length- 
ened to Cw, then decreases. 

Nickerson and Gump** show that for 
adrenergic blocking activity, drugs must 
be a tertiary emine, or a quaternary de- 
rivative of a tertiary amine, have one 
beta-haloalkyl group capzble of forming 
an ethylenimmonium derivative, must in- 
clude an unsaturated ring substituent at- 
tached to the amine in only certain 
fashion, and there must be no substitu- 
tion on the phenyl ring out of the plane 
of the ring. 

Welsh” says that results of his work 
on the heart of the quahog, which is 
highly sensitive to acetylcholine, sug- 
gests “that the acetylcholine molecule, in 
reacting with what we have called the 
receptor substance, occupies an erea hav- 
ing a special configuration, much as a 
piece of a jigsaw puzzle does.” Any 
sm:zller molecule of the same proportions 
as acetylcholine may “help to complete 
the picture.” Molecules not conforming 
to the shape of the acetylcholine mole- 
cule, cannot act as substitutes. 

As students of medicine interested in 
research and the advancement of medi- 
cal science, it would be well to realize 
that although a clezr understending of 
the generalities of autonomic function 
may be obtained, still many loose bits of 
knowledge lie about to be fitted into their 
logical place only through more complete 
understanding of autonomic function. 
These vagaries of autonomic function 
constitute meny of the ph<eses of research 
for the future. - 
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ARTERIAL HYPERTENSION— 


(Continued from page 6) 


appearance of the malignant syndrome. 
With regard to the selection of patients 
for pyrogen therapy, in general, it ap- 
pears that if renal excretory function is 
reduced by 50% or more, the response 
will be poor. This treatment must be 
regarded as experimental. 
Conclusions 
Cures of arterial hypertension are rare- 
ly achieved today, but much can be done 
to ameliorate the disease. The pathogen- 
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esis of hypertension remains unsolved 
but investigation is being pursued in the 
two principle theories, namely (1) the oc- 
currence of circulating pressor agents, 
such as angiotonin; (2) the occurrence 
of increased vasomotor activity. Treat- 
ment must cover a wide variety of signs 
and symptoms because blood vessels are 
affected in most parts of the body. There 
are no highly specific remedies to lower 
the blood pressure but the discerning use 
of several agents leads to greater com- 
fort for the patient, and in many cases 
to the prolongation of life. 
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CLINICAL-PATHOLOGIC CONFERENCE 


From the Current Files of Mount Sinai Hospital, Chicago, Il. 


Chairman: DR. H. J. ISAACS 


Case No. 2. 
Dr. A. Goldman: 

HISTORY. A 30 year cld white female 
was admitted to Mount Sinai Hospital 
as a full term pregnancy on April 30, 
1948. She gave a history of having had 
a heart murmur since the age of ten after 
a “cold” with a long convalescence. Since 
that time, she had not had any symp- 
toms referable to the cardiovascular sys- 
tem such as ankle edema, dyspnea, or- 
thopnea or palpitations. 


Physical examination revealed a well 
developed, well nourished, pregnant 
white female about thirty years of age 
who was sitting up in bed without acute 
distress, Temperature was 97°, pulse 92, 
full and regular; respirations 30, and 
blood pressure 124/82. The lungs were 
clear to auscultation and percussion. The 
heart apex was palpated 8 cm. to the left 
of the midsternal line. There was en- 
largement of the heart in the 3rd left 
interspace giving a mital configuration. 
There was a harsh systolic murmur and 
a presystolic murmur at the apex. At 
Erb’s point and in the aortic region a 
systolic murmur of a different pitch was 
heard which was transmitted over the 
entire base of the heart. A diagnosis of 
rheumatic heart disease with. mitral ste- 
nosis, mitral regurgitation and aortic 
stenosis with no evidence of decompen- 
sation was made at this time. Other find- 
ings pertained to her pregnancy and 
were normal. 

The patient was delivered of a 6% 
pound baby boy. On the first postpartum 
day, the patient was somewhat dyspneic 
and physical examination revealed im- 
paired resonance with suppression of 
breath sounds in the right lower lobe 
posteriorly. Temperature was normal. 
The patient responded to conservative 
treatment and digitoxin. She was dis- 
charged approximately ten days after 
admission with the diagnosis of right 
lower lobe pneumonia following preg- 
nancy. 
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SECOND ADMISSION: The patient 
was readmitted to Mount Sinai Hospital 
on October 7, 1948, with the complaint 
of difficulty in breathing. This dyspnea 
had become progressively worse and in- 
cluded several paroxysmal nocturnal epi- 
sodes. She also had had transient pedal 
edema and frequent episodes of fleeting 
precordial pain. In addition, she had de- 
veloped a nonproductive cough one week 
prior to admission and stated that she 
had lost approximately twenty pounds 
since the onset of this illness. 


Physical examination at this time re- 
vealed a well developed, poorly nourished 
white female about 30 years of age, who 
appeared to be in acute respiratory dis- 
tress. The blood pressure was 110/80; 
pulse 120; respirations 34, labored and 
shallow. The skin was pale and moist. 
The jugular veins were engorged bilater- 
ally and pulsated. Examination of the 
chest revealed limited excursions with 
dullness and absent tactile fremitus in 
both lung bases. There were decreased 
to absent breath sounds in both bases 
posteriorly. The apex impulse was pal- 
pated in the 5th and 6th interspaces in 
the anterior axillary line and a systolic 
thrill was palpable at both the apex and 
the aortic area. The systolic thrill at the 
apex was transmitted over the entire 
precordium while that of the aortic area 
was palpated in the neck. The heart rate 
was 130, and a systolic and a diastolic 
murmur were heard at the apex with a 
loud systolic murmur at the aortic area 
transmitted to the great vessels of the 
neck. The abdomen was soft. The liver 
edge was palpated three fingerbreadths 
below the costal margin and was ten- 
der. There was pitting edema of both 
extremities. 


On the day following admission, a tho- 
racentesis of the right chest was done 
and 1550 cc. of straw-colored fluid were 
removed. The patient was put on a car- 
diac diet, given mercuhydrin, digitalized 
and placed on penicillin (300,000 U.B.I. 
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D.) because of a low grade fever. The 
patient continued to run a low grade tem- 
perature and on frequent occasions a 
gallop-rhythm was noted. Thirteen days 
following admission, the patient passed 
bloody urine. The next day another 
thoracentesis yielded 1700 cc. of straw- 
colored fluid. The patient’s condition did 
not change and streptomycin was added 
to her regime. On the 28th hospital day, 
2600 cc. of fluid were removed by thora- 
centesis and 100,000 U. of penicillin were 
injected into the pleural cavity. The 
pulse remained rapid and the patient 
complained of nausea and weakness. Phy- 
sical examination revealed the reforma- 
tion of pleural fluid. She was taken off 
all medication and placed on salicylates. 


She felt better and appeared to improve 
for approximately one week until there 
was an elevation of temperature, tinnitus 
and vomiting. At this time the salicylate 
therapy had to be stopped and the patient 
again was placed on penicillin and strep- 
tomycin. On 11/17/49, the patient became 
very weak, her temperature began to 
spike and her pulse became rapid and 
weak. The following morning her pulse 
became imperceptible. There was marked 
dyspnea and the patient complained of 
severe back and abdominal pain. The api- 
cal rate was 140 and the B.P. was un- 
obtainable. Despite plasma, desoxyn, digi- 
talis and oxygen she expired at 10:40 A. 
M. on November 18, 1948, 43 days after 
her second admission. 


LABORATORY FINDINGS 


Blood Count RBC Hb. Color WBC Stabs Segs Eos Bas Lymph Mono. 
Index 
10/29/47 3,610,000 67% 94 7,850 
10/7/48 4,140,000 85% 1.03 10,800 3 84 2 1 ey 3 
10/20/48 4,120,000 81% 1.01 10,400 81 1 13 5 
10/28/48 8,600 3 82 1 ll 3 
11/6/48 4,160,000 72% 87 10,700 1 77 1 1 17 3 
11/15/48 3,980,000 81% 1.03 7,300 1 71 2 16 10 
Urinalysis -React. Sp. Gr. Alb. Sugar WBC RBC Casts 
10/29/47 Acid 1.019 0 0 0 0 0 
10/8/48 Acid Q.NS. a: 0 20-25 0-2 0 
10/18/48 Acid 1.016 iG 0 0 0-2 0 
10/26/48 Acid 1.005 Tr. 0 15-20 0 
11/2/48 Acid 1.009 0 0 0-1 0 0 
11/9/48 Acid 1.016 aes 1-5 0 
11/15/48 Acid 1.015 Tz 0 25-30 5-10 
11/16/48 Acid 1.025 1+ 0 25-30 75-100 0 
11/17/48 Acid QNS. 3+ 0 75-100 200-250 
11/18/48 Acid 1.020 2+ 0 5-10 0-5 hyaline 3-8 
Blood Chemistry Sugar  UreaN. AG 
10/8/48 102 11.1 Prot. Alb. Glob. Ratio Chlorides 
10/25/48 10.7 7.1 4.9 2.2 23/1 
10/28/48 
578 


Serology: Negative 


Sed. Rates: 

10/8/48 — 20 (N. 1-10) 
10/30/48 — 27 ‘4 
11/6/48 — 35 


11/15/48 — 38 
Feces Analysis: Negative for blood. 
Agglutination Tests: Negative 


Blood Cultures: 10/15; 11/1; 11/3; 11/6 48—no growth 


10/21/48 — Pathologic report: Thoracentesis fluid: 


11/13/48 — Blood Salicylate level: 77 mgm %. 
11/17/48 — Blood Salicylate level: 0 mgm %. 
10/29/48 — Prothrombin Time: 100% of Normal. 
10/20/48 and 
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Sp. Gr. 1.005. No cancer cells present. 


10/21/48 — Sputum: No acid-fast bacilli seen. 


The Quarterly 


Dr. E. B. Freilich, Internist: 

This 30 year old patient illustrates 
rheumatic heart disease in pregnancy. 
The history of rheumatic heart disease 
apparently goes back to the age of ten, 
and at the age of 26 she noticed some 
dyspnea on effort. She married, became 
pregnant and then some heart failure 
developed shortly after labor, with grad- 
ually increasing signs of heart failure, 
until she was finally admitted to the hos- 
pital. The findings were murmurs all 
over the heart, enlargement of the heart, 
hydrothorax, enlarged liver, and pres- 
ence of low grade temperature which at 
that time was considered possibly due to 
infarction, to a fresh endocarditis, or to 
rheumatic pneumonitis. From the clin- 
ical point of view it is important that she 
did not let her husband know of her 
rheumatic heart disease at the time of 
marriage. In fact she refused to even be 
admitted to the hospital until she was in 
very bad condition because she did not 
want the family to know of her illness. 
In normal women, but particularly in 
cases of rheumatic heart disease, preg- 
nancy results in a greater load on the 
heart. The increasing size of the uterus 
and fetus results in a greater blood vol- 
ume, a greater cardiac output and greater 
demand for oxygen. She experienced 
some degree of heart failure shortly after 
labor, on account of the rheumatic in- 
volvement with serious damage to the 
heart. Following her discharge from the 
hospital, the care of the baby and doing 
her housework aggravated her condition, 
but the fact that she tried to keep her 
disease more or less secret from her fam- 
ily resulted in her refusal to be admitted 
to the hospital. I do not know whether it 
would have made any difference, but her 
medical treatment was certainly greatly 
delayed and when she finally came to the 
hospital she was practically in the ter- 
minal stage. 

How should one manage pregnant 
women with rheumatic heart disease? As 
a rule, the greatest burden is thrown on 
the cardiovascular system around the 
fifth month of pregnancy. This continues 
until about 8% mnths, when there seems 
to be a decrease of the load on the heart. 
Many obstetricians state that patients 
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with rheumatic heart disease deliver com- 
paratively easy, and tolerate the strain 
of labor fairly well. This holds true 
especially for multiparous women. Thera- 
peutic abortion is indicated when heart 
failure occurs prior to the pregnancy. 
Aortic involvement is of much more seri- 
ous significance, and there is a definite 
indication in the case of auricular fibril- 
lation. Both the obstetrician and the in- 
ternist are also faced with the problem 
whether to permit the woman to go 
through normal labor or whether to do 
cesarean section. Some time ago cesarean 
section was favored because of the les- 
sened work on the heart, but at least ce- 
sarean sections are done much less fre- 
quently because operative sequelae may 
occur, particularly pulmonary atelectasis, 
and make a decision for cesarean section 
rather difficult. 

Dr. H. N. Kamin, Cardiologist: 

The electrocardiogram showed QRS; 
and QRS: to be biphasic. QRS; was up- 
right. The precordial leads showed an in- 
verted QRS:. In leads CF; and CF:, the 
QRS was upright. These findings are 
compatible with left and right heart 
strain. 

I saw the patient during her hospital 
stay, and thus could appreciate the many 
problems involved. First we assumed 
that it was a simple case of rheumatic 
heart disease with cardiac failure and 
hydrothorax. After a few days obser- 
vation we realized that we were dealing 
with more than that because the temper- 
ature persisted, the pleural fluid refilled 
very rapidly, and clotted, indicating pres- 
ence of abundant fibrin. Therefore we 
began to wonder whether we were deal- 
ing with an additional pneumonic process, 
perhaps a similar condition as was shown 
in the first patient. X-ray showed some 
pneumonic infiltration. The laboratory 
tests were all negative. We finally de- 
cided that we were dealing with some 
form of pneumonitis with pleuritis. This 
would explain the rapid fibrillation and 
the temperature. We also postulated re- 
current rheumatic fever, involving both 
the heart in the form of carditis, and the 
lungs in the form of pleuritis. Later the 
patient showed some red and white cells 
in the urine and we also considered kid- 
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ney involvement of rheumatic etiology. 
Another problem was the severe back- 
ache and abdominal pain on the day be- 
fore expiration. We considered at that 
time mesenteric thrombosis, possibly on 
the basis of some vascular injury, as may 
occur in rheumatic fever. 

Dr. H. J. Yellen: 

At the time of her death, it was my 
impression that she had an extremely 
huge left auricle. Possibly there was 
an intraauricular thrombus, and _ the 
cause of death may have been due to the 
thrombus being partially dislodged and 
being pressed down into the opening 
of the mitral valve. 

Dr. J. Arendt, Radiologist: 

Our films showed an enlarged heart 
shadow, the right border obscured by a 
homogeneous density, which also covered 
the right diaphragm. The heart demon- 
strated a characteristic deformity which 
even without an esophagram indicated a 
left auricular enlargement and the pres- 
ence of a mitral stenosis. On consecutive 
films we found more and more the left 
sided prominence of the left auricle and 
its appendage. This is in our opinion 
quite characteristic of an intraauricular 
thrombus in the left auricle. We have as 
yet not succeeded in demonstrating such 
noncalcified thrombi in the right auricle. 
With such a degree of auricular disten- 
sion we usually have evidence of auricu- 
lar fibrillation. The density in the right 
base of the lung was very likely an in- 
farct accompanied by pleurisy. There 
was some moderate congestion over both 
lungs. 

Dr. A. F. Lash, Obstetrician: 

From the obstetrical point of view, we 
are always concerned when we find evi- 
dence of mitral lesions because they re- 
present a serious complication in obstet- 
rics. We do not think that pregnancy 
itself plays so much of a part in bringing 
about decompensation. The second stage 
of labor probably has a definite delete- 
rious effect upon the cardiac condition. 
However, ‘the time when we are espe- 
cially concerned about the cardiac pathol- 
ogy is immediately after delivery and 
during the puerperium. Immediately 
after delivery there is a drop of the 
diaphragm, expansion of the lungs, and 
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thus there results a marked change in 
respiratory-cardiovascular relationship. 
As a result of this I have several times 
seen rheumatic patients go into acute 
cardiac failure. Later during puerperium, 
like in this patient, cardiac failure may 
be the result of getting up at night to 
take care of the baby and working 
throughout the day with very little rest 
periods. Therefore, when deciding on 
whether or not a woman with cardiac 
pathology should be permitted to have a 
baby we must consider her social condi- 
tion in addition to her physical condi- 
tion. In patients with rheumatic heart 
disease the obstetrician should always 
insist on consultation with the cardiolo- 
gist. In general, if a patient with mitral 
stenosis has never had any previous epi- 
scde of decompensation, we might allow 
her to have one child and feel perfectly 
justified in sterilizing her after that one 
child. If she gave birth to one child, we 
view another pregnancy with a great 
deal of apprehension, because rarely do 
we see any of these patients have more 
than one child without any serious con- 
sequence. We feel that the most impor- 
tant therapy during pregnancy is rest. 
If there is any drug that seems to help 
them in particular, the drug is morphine. 
Dr. M. Kirschen, Internist: 

I would like to touch on.only one point. 
Originally we always used to think about 
the difficulties of a cardiac patient in 
pregnancy and after pregnancy in terms 
of mechanical difficulties, which affect the 
heart during these periods. We also paid 
attentiton to the problem of taking care 
of the child which increased the strain 
on the heart. Although those factors hold 
true to full extent, I believe that we will 
have to reevaluate them. According to 
reports in the literature which accumu- 
late to an increasing degree, the factor 
which is most detrimental and which de- 
termines the course of a patient with 
rheumatic heart is the not so infrequent 
reactivation of the rheumatic process. 
This may often remain unnoticed and 
particularly in the last few months of 
pregnancy the reactivation in the form 
of a mild endocarditis may escape de- 
tection. For this reason, patients with 
old rheumatic heart disease who are dis- 
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charged after delivery should be very 
carefully watched for the first months in 
order not to miss the above mentioned 
complications. 

Dr. H. Hirschfield, Resident: 

It may be important to point out that 
towards the end we took the patient off 
all her medications and placed her on 
salicylates. The medication started with 
60 grains and was built up to 75 grains 
per day. After about one week on this 
therapy she became nauseated, vomited, 
developed tinnitus and laboratory reports 
indicated progressive hematuria, both 
gross and microscopic. On the day after 
the symptoms developed, the salicylate 
blood level was found to be 77 mg. per 
100 ce. The salicylste medication was 
stopped for a day or two but the hema- 
turia still increased and only disappeared 
shortly before expiration of the patient. 
I believe Coburn has suggested to give at 
least One grain per Kg. of body weight 
and even doses of 200 grains per day. In 
this patient a dose which was below that 
recommended in the literature resulted 
in a high salicylate level with evidence 
of toxicity and hematuria. 


Dr. I, Davidsohn, Pathologist: 

The interesting feature of this case is 
that it makes it possible for us to com- 
pare it with the previously reported case. 
Both patients had rheumatic fever com- 
plicated by pregnancy. 

AUTOPSY. The heart weighed 683 Gm., 
more than twice the normal weight. 
There was adhesive pericarditis with ob- 
literation of the pericardial sac. The left 
atrium was markedly dilated and the wall 
hypertrophied. The mital valve was de- 
formed, showing the so-called fish-mouth 
type, with resulting stenosis of the os- 
tium (Fig. 3). There was no evidence of 
acute lesions. In the left auricular ap- 
pendage there was a fairly small throm- 
bus, protruding into the lumen of the 
auricle. There was no ball thrombus pres- 
ent and, therefore, no possibility for 
occlusion of the ostium. The chordae 
tendineae were fibrosed, the wall of the 
left ventricle was hypertrophied. The 
cusps of the aortic valve were shortened, 
thickened and calcified with resulting ex- 
treme narrowing of the ostium, typical 
aortic stenosis and _ insufficiency, the 
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stenosis much in the foreground (Fig. 
4). There was an endocardial pocket be- 
low the level of the aortic valve on the 
left ventricular side of the interventric- 
ular septum. The microscopic sections 
showed no Aschoff nodules. In the sub- 
epicardial fat small arteries with thick 
hyperplastic hypertrophied walls were 
present of the type frequently referred to 
as post-rheumatic. 

The other organs showed extreme 
chronic passive congestion. The liver 
weighed 1400 Gm. Sections showed cen- 
tral necrosis, resulting from acute heart 
failure. 

The lungs weighed only about 30 per 
cent above the normal, which is a strik- 
ing contrast when compared with the 
lungs of the preceding patient where the : 
weight was about three times the nor- 
mal. The increase in weight in this case 
was very insignificant, especially in view 
of the fact that there were foci of acute 
bronchopneumonia. There was no evi- 
dence of any lesions similar to those de- 
scribed in the previous case. There was 
some atelectasis due to compression by 
the fluid, and areas of terminal broncho- 
pneumonia. 


Anatomic and Microscopic Diagnosis 

HEART: Concentric hypertrophy; old 
fibroplastic (rheumatic) deformity of mi- 
tral valve resulting in severe stenosis of 
mitral ostium and insufficiency of mitral 
valve; calcareous old fibroplastic (rheu- 
matic) deformity of aortic valve result- 
ing in marked stenosis of aortic ostium 
and moderate insufficiency of aortic valve; 
adhesive pericarditis; stenosis of right 
coronary ostium; fibrosis of myocardium; 
mural thrombi in left auricular appen- 
dage; subepicardial hemorrhages. 

LUNGS: Hydrothorax, bilateral; chro- 
nic passive congestion; focal atelectasis; 
terminal bronchopneumonia. 

LIVER: Acute _ passive congestion; 
focal or central necrosis. KIDNEYS, 
SPLEEN, URINARY BLADDER, UTER- 
US: Acute passive congestion. OVAR- 
IES: Follicle cysts. 

It is interesting that in spite of the 
similar background, as expressed in the 
presence of the rheumatic process, appar- 
ently extending over a long time, and of 
the complicating pregnancy, the changes 
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Fig. 3. Heart. 


left ventricle, the hypertrophy and distention of the left auricle, and the severe old rheumatic 
changes in the mitral valve. 


Left ventricle. 


Fig. 4. 
into the left ventricle. 
of the ostium. 


are entirely dissimilar in the two cases 
presented today. One cannot make any 
suggestions why the changes in one pa- 
tient were of one type and of an entirely 
different type in the other patient. It 
is obvious that in addition to the exoge- 
nous factors, one has to introduce en- 
dogenous factors. Dr. Stern, with whom 
I discussed this subject, made a good sug- 
gestion. If the endogenous factors are 
of the nature of constitutional charac- 
teristics, then it is reasonable to assume 
that they are dependent on genes. It has 
been estimated that in mice there are 
about 10,000 different and distinct genes. 
In inbred strains of mice the similarity 
of individual mice is based on the iden- 
tity of not more than 75 per cent of the 
Man has probably a larger num- 


genes. 
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This is a view of the aortic ostium as seen from above, that is looking from the aorta 
The severe deformity of the aortic valve has led to an extreme narrowing 


The outstanding features are the considerable hypertrophy of the 


ber of genes. Therefore, it is quite ap- 
parent that it is difficult to evaluate the 
role of endogenous constitutional fac- 
tors, and still more difficult to draw con- 
clusions. 

The question regarding the relation be- 
tween pregnancy and reactivation of the 
rheumatic process is difficult to answer 
in a short time if at all. It is apparent 
that two possibilities have to be consid- 
ered: (1) reactivation of the rheumatic 
process brought about by pregnancy, and 
(2) the added burden on the heart result- 
ing from mechanical factors in the preg- 
nancy. It is possible that both of them 
may be involved in different cases. Cer- 
tainly, in the second case, with no ana- 
tomic evidence of reactivation, this factor 
was not operative. 
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CURRENT COMMENT 
The General Adaptation Syndrome and Diseases of Adaptation 


HUGO R. RONY, M.D.* 


Since their introduction by Hans Selye 
in the medical literature four years ago 
(1) the above terms and the underlying 
conceptions have received widespread 
interest and considerable approval and 
application. The term “general adapta- 
tion syndrome” is a physiological concept 
attempting to integrate earlier observa- 
tions and some important recent experi- 
mental data—the latter contributed 
mainly by Selye and his collaborators — 
into a general thesis of adaptation to 
stress. The merit of this concept is that 
it enables us to recognize order, i.e., cause 
and effect in an otherwise chaotic mass 
of data. Furthermore, on the basis of 
this physiological concept certain impor- 
tant pathological conditions are assumed 
to be due to abnormal adaptive reactions; 
and these assumptions may open up new 
approaches to the pathogenesis of some 
diseases. 

The General Adaptation Syndrome 

The knowledge that living organisms 
are capable of adapting themselves to en- 
vironmental as well as internal changes 
is not new —as a matter of fact, it had 
been long recognized that this capacity 
is one of the main characteristics of liv- 
ing matter. Many adaptive reactions had 
been described in response to specific 
harms, such as the sudden outpour of 
adrenalin in fright and other emergen- 
cies, or the immune reactions to bacterial 
and other antigens; and various so-called 
homeostatic mechanisms had been dis- 
covered that rectify alterations in the in- 
ternal equilibrium, such as the mechan- 
isms regulating body temperature, blood 
sugar, etc. These adaptive responses are 
more or less specific in that a certain 
kind of response is elicited by a certain 
type of stimulus. Now, according to 
Selye, it is important to recognize that — 
aside from or in addition to such specific 
adaptive reactions —a definite series of 
adaptive reactions occur in response to 
any kind of major stress irrespective of 
the specific nature of the stress. The 
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sum of these non-specific morphological 
and functional reactions is termed the 
general adaptation syndrome. Selye as- 
serts that the most important reactions 
are related to the adrenal cortex: the 
cortex shows enlargement and signs of 
increased activity; its secretion of cortic- 
oid hormones increases; as a result in- 
volution of the lymphatic apparatus and 
certain metabolic changes develop lead- 
ing to changes in the’specific end general 
resistance of the organism. 

In response to continued exposure to 
stress the adaptive reactions follow a 
definite pattern of subsequent stages, ac- 
cording to Selye. 


1) “The alarm reaction” in which two 
phases can be recognized: The “shock” 
phase represents signs of damage mani- 
fested by hypothermia, hypotension, 
hemoconcentration, low BMR, hypochlo- 
remia, hyponatronemia, hyperpotassemi:, 


hyperglycemia followed by low blood su- 


gar, excess tissue katabolism with in- 
creased NPN and PO, in the blood, leuko- 
cytosis, bleeding gastro-intestinal ulcers 
and depression of the nervous system. 
Selye calls attention to the fact that most 
of these changes occur in adrenal insuffi- 
ciency and suggests, on this basis, that in 
the shock phase a “relative” adrenal in- 
sufficiency exists. Then the “counter- 
shock” phase sets in with its manifesta- 
tions of defense: body temperature, blood 
pressure, basal metabolic rate, blood 
sugar, chloride and sodium rise to nor- 
mal. 

2) If exposure to the stress continues 
the phases of the alarm reaction are 
followed by the “stage of resistance” in 
which further signs of adaptation be- 
come manifest. These include involution 
of the thymus and lymph glands, lymph- 
openia in the blood and increase in the 
serum globulin content at the expense 
of serum albumin. At the same time the 
animal shows increased specific resist- 
ance in that the same stress repeatedly 
applied can no longer elicit the signs of 
“shock” (while resistance to other types 
of stress is frequently decreased). Fur- 
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thermore, in this stage under certain con- 
ditions — in unilaterally nephrectomized 
animals kept on high protein, high sodium 
diet — hypertension, periarteritis nodosa, 
hyalinization and inflammation of the 
renal arterioles and formation of fibrous 
nodules in the heart resembling Aschoff 
bodies develop. Since these changes in 
the counter-shock and resistance periods 
are accompanied by adrenal cortical 
hypertrophy, and are entirely missed in 
hypophysectomized or adrenalectomized 
animals exposed to the same stress, Selye 
believes that they are caused by excess 
production of adrenal corticoid hormones 
in response to excess corticotrophin se- 
cretion by the anterior hypophysis. 


3) Upon further exposure to severe 
stress the stage of resistance is followed 
by “the stage of exhaustion’ represent- 
ing failure of the adaptive mechanism; 
blood sugar, chloride and sodium de- 
crease, blood potassium increeses, resist- 
ance to the same stress declines. This is 


attributed to exhaustion of the adrenal 


cortex resulting in diminished production 
of corticoids. 


Considerable caution is exercised by 
Selye concerning the pathways through 
which the adaptive mechanism operates. 
He suggests that in the first phase of the 
alarm reaction sympathetic nerve cen- 
ters in the hypothalamus are stimulated 
from the area of stress in some unidenti- 
fied humoral or nervous way. This leads 
to liberation of excess sympathin at he- 
patic nerve endings as well as to excess 
adrenalin production in the adrenal 
medulla, resulting in immediate release 
of free glucose into the blood from he- 
patic glycogen reserves. As the stress 
continues, the anterior hypophysis is 
stimulated — again through unidentified 
pathways — to produce excess adrenocor- 
ticotrophin which, in turn, results in ex- 
cess secretion of adrenal corticoids. The 
secretion of gluco-corticoids as well as 
mineralo-corticoids is increased although 
the ratio may vary depending on the ani- 
mal species, individual constitution, on 
the kind, severity and duration of the 
stress. and on the diet and other experi- 
mental conditions. Both types of cortic- 
oids contribute to the development of 
resistance. The gluco-corticoids — such 
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as Compound E — promote glycogen for- 
mation from protein and the “transposi-. 
tion of protein’’ essential for regenera 
tion; also they promote liberation of gam- 
ma-globulin from lymphocytes which fa- 
cilitates cellular and serological defense. 
The mineralo-corticoids—such as desoxy- 
corticosterone —are essential for resist- 
ance in that they act to restore electro- 
lyte equilibrium that hed been deranged 
in the shock phase. 
Diseases of Adaptation in Man 

Addison’s disease with its character- 
istic lack of defense against any kind of 
stress may be regarded, according to 
Selye, as a primary failure of the adap- 
tive mechanism. The Waterhouse-Frid- 
erichsen syndrome represents a particu- 
lary severe alarm reaction: “grave intoxi- 
cation with microbial products calls for 
an enormous increase of corticoids, a 
state of relative adrenal insufficiency is 
created with eventual breakdown of the 
hyperactive adrenal.” Acute gastro-in- 
testinal ulcers occurring after extensive 
burns or in acute infections may be due 
to insufficiency of the adaptive mechan- 
ism; possibly, such pathogenesis might 
be valid for chronic peptic ulcers. 

Other pathological conditions may arise 
in connection with excessive or abnormal 
adaptive reactions. Among such diseases 
—hitherto regarded as “idiopathic” — 
Selye lists essential hypertension, periar- 
teritis nodosa, nephrosclerosis, nephritis, 
rheumatic diseases and, possibly, eclamp- 
sia and certain forms of tonsillitis and 
appendicitis, It is assumed that in these 
diseases excess corticoid production is 
elicited and maintained by continued 
stress; while Cushing’s disease may be 
regarded as a primary form of excess 
corticoid production. As the main sup- 
port for these assertions Selye cites the 
fact that under certain conditions similar 
pathological states can be produced in 
experimental animals by the administra- 
tion of pituitary corticotrophin or adren- 
al corticoids. 

Discussion 

The term “general adaptation syn- 
drome” is somewhat confusing in view 
of the fact that the syndrome necessarily 
includes the initial shock phase which 
represents damage when effective adap- 
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tive reactions have not yet developed. 
For this reason it would seem to be more 
correct to call the syndrome “‘the general 
stress syndrome” consisting of a phase 
of shock or damage and subsequent 
phases of adaptive reactions. 


Some elements of the theory of adapta- 
tion are more or less speculative or hypo- 
thetical and may have to be revised in 
the future without materially altering 
the validity of the theory as a whole. 
The main contention — that recovery in 
stress requires excess production of 
adrenal corticoids — seems to be well es- 
tablished even though direct evidence by 
way of hormonal assay in the blood or 
urine is not yet available. Some of the 
indirect proofs are quite impressive: 


1) Enlargement of the adrenal cortex 
due to individual cell hypertrophy with 
discharge of lipid granules — regarded as 
a sign of increased cortieal activity — 
is pronounced in practically all kinds of 
stress that has been investigated. These 
include exposure to low temperatures, 
burns, hemorrhage, X-ray irradiation, in- 
fections, fasting, toxins, drugs, anoxia, 
severe muscular exercise, nervous stress. 

2) Rapid decrease of the cholesterol 
content of the adrenal cortex —a known 
sign of increased cortical activity — has 
been regularly demonstrated in experi- 
mental animals exposed to various alarm 
stimuli. 


3) Involution of the thymus and lymph 
glands with lymphopenia in the blood — 
known to be an effect of excess gluco- 
corticoids —is a constant feature of the 
alarm reaction. Moreover, these changes 
do not develop in hypophysectomized or 
adrenalectomized rats exposed to the 
same stress, and here the shock phase 
is particularly severe and the counter- 
shock phase negligible or absent. 

4) Administration of adrenal corticoids 
can prevent shock in normal rats. In 
view of these and other minor evidences 
the general role of the adrenal cortex in 
the physiology of adaptation to stress is 
now generally recognized. 

No objection can be raised against list- 
ing Addison’s disease, the Waterhouse- 
Friderichsen syndrome and Cushing’s 
syndrome as “Diseases of Adaptation.” 
However, nothing new or particularly 
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instructive is added to the pathogenesis 
by this classification, as the lack of de- 
fense in stress in the two first named 
diseases, and the role of the adrenal cor- 
tex in all three had long been recognized. 


On the other hand, classifying hyper- 
tension, periarteritis nodosa, nephroscle- 
rosis, nephritis and the rheumatic di- 
seases as diseases of adaptation means 
not merely a new terminology; it in- 
volves important new pathogenetic con- 
ceptions. Selye suggests that in all, or 
at least in certain forms of these diseases, 
a) the pathological process is initiated 
by continued exposure to stress, b) in 
response to the stress excessive or ab- 
normal corticoid— especially mineralo- 
corticoid — production takes place lead- 
ing to endogenous intoxication with the 
subject’s own corticoids, and c) corticoid 
intoxication induces the specific patho- 
logical processes, the kind of tissue and 
type of change depending on inherited 
disposition, diet and other individual fac- 
tors. As mentioned above, Selye has 
shown that more or less similar patho- 
logical pictures can be observed under 
certain conditions in rats exposed to 
continued stress, and can be produced 
by administration of large amounts of 
synthetic mineralo-corticoids, e.g., des- 
oxycorticosterone in that species. But as 
yet no evidence had been offered to show 
that increased mineralo-corticoid produc- 
tion actually exists in these diseases of 
man: the adrenal cortex shows no hyper- 
trophy, the known effects of mineralo- 
corticoids on the electrolyte equilibrium 
are absent, and reliable assays of the cor- 
ticoids in the blood or urine ere not avail- 
able. (It is true that one of these patho- 
logical conditions, hypertension, com- 
monly occurs in Cushing’s disease due 
to adreno-cortical tumor or hyperplasia; 
but in Cushing’s disease an “unbalanced” 
gluco-corticoid, rather than mineralo- 
corticoid, excess is believed to exist.) 
Hence, the conception that the disesses 
listed in this paragraph represent dis- 
eases of adeptation remains entirely spec- 
ulative—at best, a working hypothesis. 
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RESEARCH IN MEDICAL SCIENCE. Edited by 
David E. Green, Ph.D., and W. Eugene Knox, 
M.D. Cloth. 492 pages. New York: Macmillan 
Company, 1950. $6.50. 


For some time, a need has been felt for a work 
which would cover the research done in the 
basic sciences and which would be intelligible 
to the average medical student and’ practitioner. 
Without question, Dr. Green's and Dr. Knox's col- 
lection of essays is the finest work of its kind to 
be published in recent times. 

Rather than present original papers, the edi- 
tors have invited the foremost research men in 
the individual fields to write an essay embody- 
ing the recent work done in his specialty and in- 
dicating, if possible, the avenues of research 
that are presenting themselves for future pro- 
gress. Covering such varied topics as Hyperten- 
sion, Liver Injury, Chemotherapy, Aspects of Red 
Cell Production, Endocrinology in Cancer Re- 
search and many others, it is comprehensive 
enough to interest all of its readers. The com- 
plete bibliographies at the end of each chapter 
are representative of the literature of that field 
and will guide the interested student in his fur- 
ther readings in that particular subject. Its non- 
technical presentation and clear, precise writing 
make it possible for the reader to retain the 
essential points without having to digest a mass 
of formulas and mathematical equations. 

It is onlv via such books that the student — 
and practitioner— will become aware of the 
progress that is going on in the research in the 
basic sciences. A book such as this is not only 
informative; it is stimulating as well. As the 
editors say, “The medical student should come 
away with a more realistic appreciation of what 
it takes to embark upon a career of medical re- 
search. The clinician should recognize his close 
dependance upon many fundamental disciplines 
if he is to pursue his investigations and practice 
to the greatest advantage. The chemist should 
realize that there is a great gap between funda- 
mentals on the one hand and disease processes 
on the other; and that if he is to make his proper 
contribution, he must be ready to acquire a more 
than superficial understanding of biochemistry.” 

The book is highly recommended to the med- 
ical student and should be in the medical library 
of all physicians. 


A TEXTBOOK OF BIOCHEMISTRY by Benjamin 
Harrow, Ph.D. Fifth Edition. Cloth. 609 pages. 
Philadelphia and London: 1950. $6.00. 


After four years, this newly revised Textbook 
of Biochemistry fills a need which has long been 
apparent. Long a standard in its field, it presents 
the compactness, accuracy and legibility of the 
previous issues. In addition to an extensive re- 
vision including such topics as paper chroma- 
tography, shock, histamine and antihistamine 
reagents, hormones and carcinogenesis, protein 
inhibitors, alcaptonuria, muscle contraction, thera- 
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BOOK REVIEWS 


peutic uses of estrogens and androgens and 
diiosopropylfluorophosphate (DFP), the chapter 
on chemical respiration has been completely re- 
written and a new chapter on Biological An- 
tagonists has been added. The book is highly 
recommended to medical students and should be 
in the library of all practitioners who want to 
renew their fundamental knowledge of the chem- 
ical background of the practice of medicine. 


THE PRACTICE OF REFRACTION by Sir Stewart 
Duke-Elder. K.C.V.O., M.A., D.Sc., Ph.D., M.D., 
F.R.CS., Hond. D.Sc. Fifth Edition. Cloth. 317 
Pages with 216 illustrations. St. Louis: C. V. 
Mosby Co., 1949. $4.50. 


With the aim of this volume being to instruct 
both the student and practitioner in “the essen- 
tial principles of the theory and practice of the 
correction of defects in the optical system of the 
eyes and their associated muscles” it necessarily 
covers a large amount of material. It has been 
extensively revised since the last edition, and the 
presentation, although technical, can be easily 
understood by those with a background of one 
year of college physics and the standard medical 
school course in optical physiology. The tech- 
niques described are easily followed and the 
equipment described is modern. This book is 
recommended to all senior medical students and 
practitioners and should be in the medical li- 
brary of all oculists. 


MENSTRUATION AND ITS DISORDERS. Edited 
by Earl T. Engle. Cloth. 358 Pages. Springfield. 
Il'incis: Charles C. Thomas, 1950. $6.50. 


This book presents the proceedings of the an- 
nual conference of the National Committee on 
Maternal Health which dealt with one aspect of 
human fertility—menstruation. The most mod- 
ern concepts of the physiology and functional 
pathology of the menstrual cycle and menstrua- 
tion are discussed by several of the leading 
scientists and clinicians in the field of experi- 
mertal and clinical gynecology. The many recent 
developments in the sphere of the chemical, 
enzymatic and other metabolic processes within 
the endometrium are well described by the vari- 
ous investigators. The illustrations and charts 
are well chosen and contribute to a clearer 
understanding of the textual material. The print 
and binding are excellent. The book is highly 
recommended to all students and practitioners 
engaged in the study of didactic as well as clin- 
ical obstetrics and gynecology. 


CORRECTION 
Page 124 of Volume II (July, 1950), Laboratory 
Findings, No. 3, Cephalin Cholesterol Floccula- 
tion, should read, ‘which is common in surgical 
jaundice, jaundice produced by drugs and toxins 
and the idiopathic group.” 
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SCHOOL NOTES AND NEWS 


FACULTY NEWS 


It is with great pride that we welcome 
to the faculty of the Chicago Medical 
School, Dr. Herman Josephy as Associate 
Professor in Neurology. Dr. Josephy 
brings with him a wealth of teaching and 
clinice] experience. 

Dr. Josephy, born in 1810, was brought 
up in Germany where he received his 
degree of Doctor of Medicine in 1910. 
After completing his internship, he was 
appointed physician at the Mental Hos- 
pital (University Hospital) of the Uni- 
verity of Hamburg. He continued at this 
position from 1914 to 1930. During this 
period of time, he was appointed Asso- 
ciate Professor of Neurology at the Uni- 
versity of Hamburg from 1924 to 1933. In 
1930, Dr. Josephy was appointed Director 
of the Neuropathological Leboratories at 
the Mental Hospital. In 1933, Dr. Josephy 
left Germany. 

Besides being certified by the American 
Board in Psychiatry and Neurology and 
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the American Board in Pathological 
Anatomy, Dr. Josephy is the Attending 
Neuropathologist at the Chicago State 
Hospital end a member of the American 
Medical Association, American Associa- 
tion of Neuropathologists, American 
Academy for Cerebral Paisy, Fellow of 
the American Academy of Neurology, Chi- 
cago Pathological Society, and the Chi- 
cago Neurological Society. 


Dr. Josephy has published about 50 
papers mainly in the field of neuropath- 
ology. Among his works are the “Hand- 
buch der Inneren Sekretion,” “Handbuch 
der Geisteskrankheiten,” and the “Hand- 
buch der Neurologie.” 


Dr. Harold Elishewitz 


We would like to take this opportunity to 
welcome Dr. Harold Elishewitz to the pre- 
clinical staff as Assistant Professor of 
Parasitology of the Department of Micro- 
biology and Public Health of The Chicago 
Medical School. 
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Dr. Elishewitz, born in New York City 
in 1918, received his Bachelor of Science 
degree from Cornell in 1938. He was 
then awarded a research fellowship in 
bacteriology at the University of Roches- 
ter, School of Medicine and Dentistry for 
the period of 1938-39. He then entered 
the Graduate School of Harvard Univer- 
sity where he received his Master of 
Science degree in 1940. Upon completion 
of his studies in the field of Parasitology 
at the University of Minnesota, he was 
awarded his Doctor of Philosophy degree 
in 1942. 


It was at this time that Dr. Elishewitz 
was eppointed Chairman of the Section 
of Parasitology of the Naval Medical Re- 
search Institute at Bethesde, Maryland. 
In 1943, he entered the Research and De- 
velopment branch of the Quartermaster 
General Military Planning Division at 
Washington, D.C. During this period, Dr. 
Elishewitz was Secretary of the National 
Research Council of the O.S.R.D. Com- 
mittee on Insectides. From 1944 to 1945 
Dr. Elishewitz was associated with the 
Pan-American Sanitary Bureau at Guate- 
mala and Southern Mexico where he 
worked on the problem of Onchocercosis. 
Upon completion of this project, he en- 
tered the services of the Standard Oil Co. 
(N.J.) Medical Deparment. In the fol- 
lowing two-year period, Dr. Elishewitz 
traveled throughout South America and 
the Carribeans doing parasitological and 
medical-entomological surveys. In 1947, 
he became a consultant parasitologist for 
the various oil companies in South Amer- 
ica and continued the aforementioned sur- 
veys. In 1950, Dr. Elishewitz returned to 
America and was appointed Assistant 
Professor of Parasitology at The Chicago 
Medical School. 


Dr. Elishewitz is a member of the 
American Chemical Society, American As- 
sociation for the Advancement of Science, 
Entomological Society of America, Amer- 
ican Society of Parasitologists, American 
Society of Tropical Medicine, American 
Society of Protozoologists, Royal Society 
of Tropical Medicine, Inter-American So- 
ciety of Sanitary Engineers, and manv 
other American and South American so- 
cieties in these fields. 
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Department of Microbiology 
and Public Health 

Dr. H. Elishewitz has been appointeci 
as Chairman of the Committee on the 
Clearing of Information relative to the 
cultures of parasites for the Midwest 
Parasitology Society meeting at Lansing, 
Michigan. 
New Staff Appointments 
Dr. Morris D. Bennin (Alumnus) .... 

Assistant in Ophthalmology 
Dr. Jacob S. Fishman ....... Associate 

in the Department of Medicine 

Assistant in Medicine 

Dr. Irene Scheff has been appointed 
to the faculty of The Chicago Medical 
School as Research Associate. Dr. Scheff 
is a graduate of the University of Zurich, 
Switzerland, and of the University of 
Pecs, Hungary. She will be working un- 
der a grant of $6,200.00 awarded to the 
School by the Chicago Heart Association 
to be used for a research project having 
to do with the nature of the blood ves- 
sels of the capillary system. 

SCHOOL NEWS 

“At the present this region (9th Re- 
gion) of the Civil Aeronautics Adminis- 
tration has vacancies for Medical Officers 
to be located with our organizations on 
Wake Island and Canton Island. Per- 
sons appointed to these positions at Can- 
ton and Wake Islands will be under the 
supervision of Philip M. Corboy, M. D., 
Regional Medical Officer for the CAA 
in Honolulu. Dr. Corboy attained his 
B. S. degree from Loyola University in 
1928 and his M. D. from Loyola Univer- 
sity, College of Medicine in 1932. 

Individuals who meet the _ require- 
ments and are interested in obtaining 
more information relative to these va- 
ecancies should contact Assistant Dean, 
Dr. Andrew H. Ryan. Further informa- 
tion can also be obtained from the Civil 
Aeronautics Administration, P. O. Box 
No. 4009, Honolulu, T.H., attention of the 
Personnel Office.” 


Four new research grants amounting 
to $15,365.00 have been received by The 
Chicago Medical School. One grant of 
$14,000 has been awarded by the U. S. 
Public Health Service upon recommen- 
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dation of the National Heart Institute for 
the extension of the teaching program 
of Cardiology at the School. Another 
grant of $825.00 has been received from 
the Committee for Research in Prob- 
lems of Sex of the National Research 
Council, to be used for studies on sex 
behavior. A grant of $440.00 from the 
Veterans Administration will be used 
for research work having to do with the 
nerve endings in the gums and teeth. The 
final grant of $100.00 from the Chelcolt 
Laboratories has been awarded to Dr. 
Jay A. Smith for the purchase of equip- 
ment for use in studies of metabolism. 


STUDENT NEWS 
Class of 1952 

Abraham E. Goldminz of 5501 14th 
Avenue, Brooklyn, has been awarded the 
Board of Trustees Scholarship for the 
highest academic standing among soph- 
omore students at The Chicago Medical 
School in the past year. 

Mr. Goldminz, the son of Mr. and Mrs. 
Joseph Goldminz, is a graduate of the 
New Utrecht High School and of the Col- 
lege of the City of New York. 

ALUMNI 


The Alumni Association extends its 
heartfelt sympathy to the family and 
friends of these honored dead: 


Dr. Peter J. Latz of Chicago, Illinois, 


Class of 1899. 
Dr. Irving Ginsburg of Chicago, IIli- 
nois, Class of 1938 

Dr. Nunzio T. Cerasa of Peru, IIli- 
nois, Class of 1946. 


Class of 1925 

Dr. August F. Daro has been elected 
Alternate Councilor of the Northwest 
Medical Society. 
Class of 1927 

Dr. Joseph F. O’Malley has been elected 
President of the West Side Medical So- 
ciety. 
Class of 1928 

Dr. Caesar Portes has been elected 
President of the International Academy 
of Proctology at their meeting in San 
Francisco. Dr. Portes has also been elect- 
ed Councilor of the North Side Medical 
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Society. 
Class of 1937 

Dr. Harry C. Leavitt of Seattle, Wash., 
has been certified by the American Board 
of Psychiatry and Neurology (Psychia- 
try) in June 1950. 
Class of 1941 

Dr. Arnold S. Block announces the 
opening of his office for the practice of 
Psychiatry in St. Louis, Missouri. Dr. 
Block is a Diplomate of the American 
Board of Psychiatry and Neurology. 
Class of 1943 

Dr. and Mrs. Abraham Rottkov of 
Ashokan, N. Y., announce the birth of 
their daughter, Linda Francine on July 
22, 1950. 
Class of 1944 

Dr. Robert E. Bodwin has been elected 
Alternate Councilor of the North Shore 
Medical Society. 
Class of 1947 

Dr. Bernard Bloom announces the op- 
ening of his office at Woodridge, New 
York for the practice of Medicine and 
Surgery. 
Class of 1950 

Congratulations to Dr. and Mrs. Irwin 
Morse on the announcement of the birth 
of their son, Mare Saulley Morse on July 
19, 1950. 


STUDENT COUNCIL ACTIVITIES 


In October 1949 a Student Council was 
formed and a constitution ratified by the 
student body. 

The aims of the organization are clear- 
ly defined in the preamble to the consti- 
tution, which is as follows: 

“1. In order to coordinate student 
activities; 

2. To create closer relationships be- 
tween the students, faculty, administra- 
tion, and student organizations; 

3. To aid our fellow students; 

4. To be of all possible assistance in 
helping to develop and maintain the 
high standards of medical education and 
investigative work; 

5. To enhance the reputation of our 
medical school and its graduates and 
society in general and the profession spe- 
cifically; 

We therefore form this Student Coun- 
cil, 
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Representatives to the Council are 
elected annually by the four classes and 
all accredited student organizations and 
fraternities. Officers are elected by these 
representatives. The present officers are: 


PresiGent Leonard Gordon ’50 
Vice President..... Melvin Eisenberg ’51 
Financial Secretary..Walter Charles ’51 
Facuity AQGVvisor. Dr. Donald Atlas 


In accordance with the principles of 
the preamble enumerated above, the fol- 
lowing achievements were accomplished: 

1. Establishment of a “Maurice Op- 
penheim Memorial Student Loan Fund” 
financially supported by contributions of 
the student body. 

2. Establishment of an annual intern- 
ship survey questionnaire, 

3. Establishment of an official school 
key for graduating seniors. 

4. Establishment of a school directory. 

5. Establishment of a housing com- 
mittee and orientation program set up 
to aid the incoming freshmen. 

Dates for Student Council meetings are 
posted on the bulletin boards. The stu- 
dent and faculty are welcome and en. 
couraged to participate in the proceed. 
ings. 

We would like to take this opportun- 
ity to thank the administration and stu- 
dent body for the cooperation we have 
received. 


ORGANIZATIONS 
Phi Lambda Kappa 


Alpha Rho Chapter of Phi Lambda 
Kappa is all set to swing into action after 
a relatively active summer which found 
most of the Juniors frolicking at their 
respective homes during the last three 
months. The fall program is being ar- 
ranged to present to members, both new 
and old, a series of smokers, dances and 
educational lectures. The latter is to be 
featured by the appearance of Dr. Karl 
Menninger at the second annual Maurice 
Oppenheim lectureship which was _in- 
augurated so successfully by Dr. Page 
last year. 

This year the fraternity will be again 
pleased to sponsor a series of medical 
educational films to be shown at the 
school. The education committee is at 
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present hard at work digging out movies 
that will prove to be interesting and in- 
formative to all students. 

Since the very successful dinner dance 
in May many of our seniors have left the 
fold of Alpha Rho chapter and are busy 
at work interning. Those members in 
Chicago for the summer managed to have 
a beach party during the month of Au- 
gust and a good time was had by all. 
Phi Delta Epsilon 

The first annual lectureship established 
in honor of Dr. John J. Sheinin by the 
Beta Tau Chapter of Phi Delta Epsilon 
will be held in the Kling Auditorium of 
Mt. Sinai Hospital on October 16, at 
7:30 P.M. 

Dr. Robert E. Gross, Surgeon-in-Chief 
of the Boston Children’s Hospital, will 
speak on the subject of “Neoplasms in 
Infancy and Childhood.” Dr. Gross is 
also William E. Ladd Professor of Chil- 
dren’s Surgery at Harvard Medical 
School. 

Dr. Gross will deliver two other lec- 
tures for Phi Delta Epsilon chapters at 
Northwestrn University and the Univer- 
sity of Illinois. A dinner in his honor 
will be held at the Standard Club, spon- 
sored by the three chapters. 

Student American Medical Association 

The Chicago Medical School Chapter of 
the Student American Medical Associa- 
tion recently inaugurated its program 
of lectures and motion pictures with an 
interesting address by Dr. Leon H. 
Strong, entitled “The History of Ana- 
tomy.” Future lectures and pictures have 
already been scheduled. 

In the chapters first elections, Sey- 
mour Kuvin was elected President; Nor- 
man Bacher, Vice-President; Julius Buch- 
wald, secretary; and Solomon Chazan, 
Treasurer. Dr. A. H. Ryan has been 
appointed faculty advisor. 

This chapter as a charter member of 
the S.A.M.A. is at present engaged in 
the fostering of chapter formation at 
other medical schools throughout the 
country. Chapters are already function- 
ing at many other medical schools both 
in Chicago and in other states. With in- 
creased membership throughout its chap- 
ters, S.A.M.A. hopes to become the organ- 
ization representing the majority of med- 
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ical students and aims to aid in bringing 
the student closer to the medical profes- 
sion, both in its interests and affairs. 


# * * * 
COOK COUNTY HOSPITAL 
OUTLINE FORM 


The following outline is the official 
guide used in the Cook County Hospital 
for its internes and residents to system- 
atize their description and discussion of 
a particular disease process. We believe 
that the medical student and practicing 
physician will also find this guide of 
value in their studies and practices. 


I. DEFINITION: This should include briefly the 
causative factor and the chief pathological 
and clinical features of the disease. 


II. ETIOLOGY: Give a brief opening statement. 


A. Predisposing Factors. Name them in the order 
of their importance. This will vary with the 
individual diseases. 

Endemic, epidemic or sporadic 

Heredity 

Sex 

Age, including congenital 

Race 

Climate and season 

Geography 

Individual predisposition. 

a. Alcohol 

b. Other habits 

c. Previous or coexisting diseases 

d. Social condition 

9. Hygiene 
a. Water 
b. Food 
c. Sanitation 
d. Insects 

10. Occupation 

11. Exposure to other causes and cases 

B. Exciting Causes: 

1. Essential organism, parasite, or bacter- 
ium, or theories as to cause. 

2. Morphology: size, shape, spores, motility, 
and staining reactions (as with the Gram 
and special stains). 

3. Cultural Characteristics: anerobic or 
aerobic, media, optimum temp., gas pro- 
duction, durability, and agglutination re- 
actions. 

4. Distribution: In the body, outside of the 
body. 

6. Immunity. 

7. Associated bacteriology, if any. 

III. PATHOLOGY. 

A. General opening statement 

B. Pathogenesis 

C. Essential Changes 

1. Gross: size and weight, position, surface, 


shape, consistency, number of lesions and 
capsular changes. 

2. Cut Sections: consistency, moisture, ede- 
ma, hyperemia, markings and color. 

3. Microscopic: essential changes in paren- 
chyma, interstitial changes, blood vessels, 
lymphatics & nerves. 

D. Complications: Name chief ones and describe 
briefly. 

E. Associated Pathology: including rarer find- 

ings and listing symptoms. Circulatory, pul- 
monary, gastro-intestinal, nervous, genito- 
urinary, special senses, skin, glands, lympha- 
tics, hematopoetic organs, bones, joints, and 
musculature. 

. SYMPTOMATOLOGY. 

. General Opening Statement 

Incubation ° 

. Prodromes 

. Symptoms in typical cases 
1. Onset 
2. Subjective 

cough, etc. 
3. Objective findings 
a. General findings: Temp., pulse, res- 
pirations, BP, and skin. A rash should 
be described according to the time of 
onset, the location, the character, the 
duration and the type of desquama- 
tion if any. 
b. Local findings: by inspection, palpa- 
tion, percussion, and by auscultation. 
c. Laboratory findings: including X-Ray. 
4. Course: stages (duration and symptoms 
of each), duration, termination by lysis 
or crisis, and convalescence. 

. Varieties or Types. 

. Complications and Sequelae. 

. DIAGNOSIS. 

. Direct: based on the history of an epidemic, 
etc., finding the etiologic factor, cardinal 
symptoms, physical findings, laboratory find- 
ings, and course. 

B. Differential: Opening statement, chief points 
of any disease which may be confused with 
the one being discussed. 

VI. PROGNOSIS. Average mortality, favorable 

factors, unfavorable factors, and cause of death. 

VII. TREATMENT. 

A. Prophylactic. 

1. Individual. 

2. General measures: Vaccines, sera, medi- 
cines, etc. 

3. General health measures, isolation of 
patient when exposed, sanitation of com- 
munity, etc. 

B. Active: 

1. Specific: local and general. 

2. Symptomatic. Local and general. 

3. General measures: hygienic, dictetic, 
eliminative, medical, hydrotherapeutic, 
mechanotherapeutic, etc. 

4. Surgical, indications and contraindica- 
tions, conditions. 

5. Convalescent. 
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